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Practical Road Building.* 


By John N. Edy, C. E., Highway Engineer, Billings, Mont. 








STAKING OuT THE WoRrRK. 


HE county surveyor or local en- 

: gineer will probably be called on 

to survey the highway and stake 
out the work. The following brief sug- 
gestions are offered in connection with 
this most important feature of the im- 
provement: 

Preliminary Investigations for New 
Road.—Upon receipt of instructions to lo- 
cate a given road, the engineer should 
refer to such maps as are available, and 
familiarize himself with the general to- 
pography of the land, location and extent 
of streams, railroads, highways, canals, 
etc. The mere inception of the idea will 
furnish at least one terminus. Usually 
the conditions are such that the general 
direction of the road is clearly defined, 
it being only necessary to select the best 
route between two points so as to serve a 
certain community. Only when it is prac- 
ticable to obtain a maximum grade of 6 
per cent., with satisfactory drainage and 
foundation, is it reasonable to keep the 
road on the lines of legal subdivisions. 
The trial or preliminary route should be 
chosen after a consideration of the condi- 
tions outlined last month, some of which 
may suggest sufficient reason for so 
adopting it. 

For the preliminary survey a compass, 
tape, hand level and a few bundles of lath 
will be all the equipment necessary. 
Upon approaching a hill, place a stake 
where the trial tangent intercepts the 
slope, and walk over the ground in an 
effort to find an easy means of ascent. 
Here the hand level is indispensable. By 
knowing the personal H. I., or elevation 
of the eye above the ground, and picking 
out points a given distance ahead that 
are on the same elevation, one can read- 
ily locate any desirable grade with suffi- 
cient accuracy for estimating purposes. 
The soil and rock should be examined 
for drainage, foundation ‘and surfacing 
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materials. In this manner the several 
routes may be investigated, setting only 
temporary stakes, and keeping such notes 
as will enable the observer to determine 
the practicability of each. Usually in 
skirting a hill, the line should be kept as 
far down the side as possible, because 
the slope is flatter, and the excavation 
for a given width of roadway therefore 
less. It is well to remember that two 
short, rather steep grades are to be pre- 
ferred to one long incline not quite so 
steep. For instance, two short grades of 
8 per cent., with a stretch of level road 
between, might be better than a 6 per 
cent. grade for the entire distance. Such 
an arrangement is especially desirable 
where very steep grades are encountered. 
In this way the stretch of level road en- 
ables teams to rest when they most 
need it. 

The curves on preliminary work may 
be staked by eye, by observing the offset 
from a line produced through the last 
two stations. All stream crossings are 
to be noted, the banks examined for foun- 
dation, the high-water marks observed, 
etc. Other things being equal, the most 
desirable location for a bridge is one with 
rather high banks and a straight chan- 
nel. If the stream is of any great size, 
the crossing should be located first, and 
the road brought to it by the best route. 

From the data acquired in this manner, 
the engineer is enabled to consider each 
suggested location, estimating the cost 
within reasonable limits, and discarding 
all except the one or two most feasible 
routes, the final determination of which 
may wait upon the location survey. 

Location.—For this survey will be re- 
quired transit, level, steel tape, pins, hand 
level, flag poles, level rod, stakes and note 
books. The personnel] of the party will 
be determined by the conditions. The 
importance of taking careful notes on 





this survey can hardly be overestimated. 
Upon his records as to obstructions, to- 
pography, soil, drainage, etc., must the 
engineer trust for his final estimate. 

The survey should begin at some well- 
defined point, as, for instance, the inter- 
section of streets or roads, a section or 
quarter section corner. The direction of 
some convenient line may be assumed as 
a base. If this be a section line, and its 
general direction be north, it may be as- 
sumed to be north, and its aximuth be 
considered 0, or 360 degrees. All other 
directions are to be referred to this base 
line. All vernier readings are to be 
checked by reading the magnetic bearing. 
The following is a convenient form of 
notes: 
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road tracks, on the floors of culverts and 
bridges, in the beds of streams that serve 
as the outlets for road ditches, and at 
such other points as the surveyor or en- 
gineer may deem necessary. 

“3. Plan and profile should be placed 
on the same sheet, projecting the plan 
vertically above or below the profile. An- 
gles in the line may be indicated by the 
use of broken lines or other symbols, giv- 
ing bearings and distances in figures, 
without attempt at laying out with a pro- 
tractor. 

“4. The profile should contain a de- 
scription of sufficient detail, so that the 
road may be platted on township maps. 
The description should refer to section 
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Station Distance | Azimuth 


The right-hand page will show sketch- 
es of roads, streams and other obstruc- 
tions, and additional remarks. On this 
survey more permanent stakes should be 
used, and hubs driven flush with the 
ground at every transit point, or at dis- 
tances not to exceed 1,000 feet along the 
line.’ The right of way should be marked 
by placing stones firmly in the ground, 
marking their faces so as to permit of 
ready identification. At angle points 
these monuments will be placed at the 
intersections of the right-of-way lines. 

On reasonably level ground stakes may 
be left as often as desired, to aid in pick- 
ing up the line; where any grading is to 
be done, however, stakes must be set 
every 100 or 50 feet. Unless the prelim- 
inary line has been very carefully run, 
it is best not to set monuments on grades 
or where excavation is required until the 
slope stakes are set. It is essential that 
the line, as finally located, be tied into 
section lines and corners as frequently 
as is convenient, so as to aid in plotting, 
and to preserve a check on the field work. 

In the 1909-10 report of the Michigan 
State Highway Department the following 
instructions or suggestions are offered re- 
garding the making of surveys and plans 
for State Reward roads: 

“1, Stakes should be set 100 feet apart 
along each side of the proposed roadway, 
uniformly 25 feet from the center line 
of the same. 

“9. Levels should be taken at each sta- 
tion: (a) on the center line, (b) on the 
hub at each side stake, (c) in the bottom 
of each ditch, if there be any side ditch- 
es. Plus levels should be taken on rail- 
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lines, quarter lines, section corners and 
quarter corners. 

“5. One hundred feet to the inch, hori- 
zontal, and 5 or 10 feet to the inch, ver- 
tical, are desirable scales. 

“6. The profile must show at each sta- 
tion center-line cuts and fills in figures, 
and should show the depth of each ditch 
or gutter from the outer side stake, also 
the distance of the established grade 
above or below each line of side stakes. 

“7, A complete working profile must 
show: (a) center line profile, (b) profile 
of each side ditch or gutter, (c) all the 
figures required to build the complete 
road staked out in the ground. 

“8. It is not necessary to show eleva- 
tions above the datum plane upon the 
profile, these notes being preserved by the 
surveyor or engineer in his note book. 

“9. At least three sets of plans should 
be prepared, one for filing with the town- 
ship clerk, one for filing with the State 
Highway Department, together with ap- 
plication for reward, and one for the com- 
missioner or foreman doing the work. 

“10. It is desirable to prepare the orig- 
inal profile on tracing cloth, the surveyor 
or engineer retaining it, and as many 
prints as required may be furnished the 
township. 

“11. Profile tracing cloth, standard 
cross-section 10x10, is very convenient for 
this class of work, and is recommended 
by the State Highway Department.” 

The cost of stream crossings and per- 
manent culverts would suggest a _ thor- 
ough study of the conditions and an ac- 
curate estimate of the cost of this fea- 
ture of the improvement. And in order 
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that the structures may be most service- 
able, they must be placed in the proper 
location as determined by the engineer, 
and constructed with due regard for 
grade and alignment. During the prog- 
ress of the location survey a more Ccare- 
ful examination of all drainage areas 
should be made, so that the data may be 
both accurate and sufficient. 
Construction.—Staking out the work 
for construction includes setting all line 
and grade stakes; as well as staking the 
. bridges and culverts. For grading earth 
A roads with a grader, the road should be 
staked about every 100 feet, setting per- 
manent hubs just outside each ditch line, 
from which line and grade may be taken. 
3 To guide the driver, temporary stakes 
5 should be set 1 foot outside the line of 
grader cut. The side ditches may re- 
quire additional excavation in order that 
they may have sufficient fall; a minimum 
grade of 6 inches in 100 feet (or % of 1 





ROADWAY 16 FEET WIDE. 
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per cent.) is desirable for these ditches. 


Where any cut or fill is to be made, 
cross-section stakes should be set at in- 
tervals of 25 or 50 feet, as the occasion 
demands, showing the cut or fill at the 
center and both sides. These stakes are 
set with the hand level after the grade 
has been established from careful levels 
run over the center line, as previously 
suggested. In earth cut allow a slope 
of 1 to 1; in rock, % or \% to 1; in fill 
use a 114 tol slope. The engineer should 
remember that if the sections are taken 
just 27 feet apart, the average end areas 
will represent the actual yardage for the 
section; if 54-foot sections are used, the 
average end area will be one-half the 
yardage. This greatly facilitates the of- 

* fice computations. 


The cross-section notes should be care- 
fully kept in a manner similar to the 
following: 
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Station Elevation) Grade os Remarks 
00 100.0 99.0 c 1.0 

+50 102.0 102.0 00.0 

Or, if the cuts and fills at the center 


are taken from the profile, both the field 
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i. c. R. 
0.0 +1.0 +1.0 
8.0 0 9.0 
—0.0 00 +0.5 
8.7 8.5 


notes and computations may be shown on 
the note book as follows: 













Station Cut or Fill at Center iL. G. _& 
RIGHT-HAND PAGE. 
Area Area , . : , 
Cut Average Fill Average Distance Cubic Yards—Cut Cubic Yards—Fill 


In case of sharp turns on steep grades, 
cr in side-hill work, where the view is 
obstructed, the width of roadway should 
be increased from the usual 16 or 18 feet 
to 20 or 22 feet. This to avoid accidents. 

Computing the Yardage.—In ordinary 
work the amount of excavation and fill 
may be obtained with sufficient accuracy 
by averaging the areas of the “3-level 


















sections,” as shown above, multiplying by 
the length of the section and dividing by 
27. As previously mentioned, if the sec- 
tions are in length 27 feet, or some multi- 
ple thereof, the correct yardage will be 
equal to, or the same multiple of, the 
average end areas. The computations 
may be greatly facilitated by using a ta- 
ble made for the purpose. It is not nec- 
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essary to plot the cross-sections in order 
to compute the areas. This may be de- 
termined by the following rule, applicable 
only to 3-level sections: 


The area of a section equals the sum 
of the distance from center to side stakes, 
multiplied by one-half the center cut, plus 
the sum of the side cuts,- multiplied by 
one-quarter of the width of the roadbed. 

Such a grade will have been estab- 
lished, of course, that the cuts and fills 
will balance as near as may be, and all 
unnecessary waste will be eliminated. It 
must be remembered that when earth is 
excavated and then placed in an embank- 
ment, it will occupy less space than in its 
original condition. This “shrinkage” de- 
pends upon the nature of the material, 
the method of making the fill, the weath- 
er conditions, etc. Inasmuch as earth- 
work is usually paid for in excavation, 
that may always be accurately measured, 
a knowledge of the amount of shrinkage 
is useful only for estimating purposes in 
balancing cuts and fills. The writer sug- 
gests, therefore, that an arbitrary addi- 
tion of 10 per cent. be made to all “fill” 
yardage, in order to ascertain the excava- 
tion required to form the embankment. 
In other words, to the total “cubic yards 
fill” shown above, add 10 per cent., to de- 
rive the necessary “cubic yards cut.” 


It often happens in side-hill excavation 
that material may be saved by moving 
the line up or down the slope, in order 
to reduce the cut or fill at the center. 
For this reason it is best not to set mon- 
uments until the final staking has been 
done. Observe, too, that on deep cuts 
and heavy fills it may be necessary to ob- 
tain additional right of way; borrow pits, 
also, may require more land than the 
regulation width. 


Checking the Work.—The engineer will 
leave bench marks along the line, so as 
to be able to run check levels over the 
grade. No contract should be accepted 
or force account work considered com- 
plete until the grade has been checked 
and the work carefully inspected. 


Plat—A plat of the completed road 
should be prepared for filing, in the man- 
ner suggested by the Michigan Highway 
Department. Practically all county sur- 
veyors are required to preserve plats of 
the roads in a plat book kept for the pur- 
pose. In all.cases, when making these 
permanent record plats, all dimensions, 
lengths of section lines measured, de- 
scriptions of monuments, etc., should be 
recorded. Accurate cost data of the work 
should be preserved for future reference. 





Uses and Misuses of Concrete and Reinforced Concrete.* 


By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind. 


ISUSE implies abuse, misapplica- 
M tion and waste, whereas use, in its 

full sense, means the full utiliza- 
tion or application in actual use without 
waste; in other words, use in the sense 
of an intelligent, proper adaptation. If 
there is any other building material 
which is misused as often as concrete, 
when viewed from this standpoint, it does 
not occur to the writer. Many times a 
use of concrete is a misuse or abuse, 
and on the other hand, many times an 
abuse of concrete is in the end a practical 
use of same. 

I suppose most of you present have 
given the subject of the peculiarities of 
concrete considerable thought, for really 
it is a very extraordinary material in 
construction, 

In the first place, a material which can 
be poured into molds when of the con- 
sistency of soup, and yet solidify and be- 


come the same as stone, is certainly an 
adaptable type of construction and one 
which prompts the designer and the con- 
tractor to abuses. 

While from the strict use of the Eng- 
lish language we should speak of use 
and misuse, still, to carry out the idea we 
have in mind it seems more proper to 
say use and abuse. 

The architect who lacks enthusiasm 
with regard to the use of concrete, and 
therefore does not follow the full working 
capacity that he should, is abusing this 
material. 

We next consider a direct abuse by the 
overzealous, who expect more from this 
material than is reasonab!e or based upon 
good practice. A designer of this class 
will overstress his concrete and under- 
stress his steel, or overstress both. This 
is a direct abuse of the material. Some- 
where between these extremes lies a 
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proper use of concrete and reinforced con- 
crete. 

I am not presenting for your consider- 
ation a technical paper for the purpose 
of promoting any special ideas as to de- 
sign, formulas, percentages of reinforce- 
ment, special types of reinforcement, or 
advocating any stresses to come on either 
material. 

As a matter of common sense, let us 
consider that with the extreme case of a 
lean mixture of concrete we have nothing 
but a pile of gravel and sand, possessing 
no compressive strength whatever as con- 
crete, and forming no bond with the rein- 
forcement therein. On the other hand, to 
go to the other extreme, we could mix a 
batch of neat cement which would possess 
great strength, but the most of this mix- 
ture would be prohibitive. 

A mixture of gravel or stone, sand and 
cement, which provides a solid, homo- 
geneous mass, may be safely relied upon, 
when given the proper working stress ac- 
cording to proportions, rather than to 
abuse the material by the addition of 
more cement on the theory that the cor- 
responding increase in strength will jus- 
tify the cost. 

With this idea in mind, what is the 
necessity of specifying a 1:2:4 mixture 
of concrete for heavy monolithic walls, 
footings or foundations for sidewalks and 
ground floors? : 

This thought leads us at once to a con- 
sideration of alternate designs, viz.: 
Where the architect, being perhaps fa- 
vorable to wood or steel only, allows the 
concrete construction to compete under 
the same loading conditions as for the 
other materials. We design for strength, 
but with a proper regard for stiffness. 
Using the ordinary tables for steel and 
wood, the concrete, if properly placed, 
will have three to four times the stiffness, 
and, in addition, will only fail, and that 
gradually, under a load two or three 
times as great as will cause disaster in 
the other materials. Under these condi- 
tions, should not the specified load be 
less for the concrete, resulting in a com- 
petition on a fair basis? 

A concrete wall need not necessarily be 
of an extremely rich mixture, if it is for 
a heavy bearing wall, and therefore an 
excess of strength and resulting cost due 
to the specification of a rich mixture is 
an abuse. 

A specification for a reinforced con- 
crete structure under the same condi- 
tions, where, through force of habit and 
experience, the proper working stress is 
placed on the steel reinforcement, but at 
the same time where the working stress- 
es on the concrete are reduced to less 
than their real values, is an abuse, and 
it must be recalled that such an abuse, 
in the end, means increase of cost or 
waste. 
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The foregoing may be termed indirect 
abuse, inasmuch as the material is capa- 
ble of doing more for the designer than 
he will allow or permit; in other words, 
it is an abuse due to ignorance or lack 
of confidence. 

This brings to mind that a large num- 
ber of contractors have in mind that a 
1:2:4 mixture means 1:6, or that a 1:3:6 
mixture means 1:9. Nothing could be 
more erroneous. 

Referring to Taylor & Thompson’s 
“Concrete, Plain and Reinforced,” page 
232, we find the quantities for material 
for one cubic yard of concrete based on a 
barrel of cement of four cubic feet. This 
table, which is well accepted, gives for a 
1:2:4 mixture, using average gravel, 1.44 
barrels of cement, while the 1:6 mixture 
only requires 1.22 barreis. A 1:3:6 mix- 
ture, by the same table, requires 1.01 bar- 
rels, while the 1:9 mixture only requires 
0.75 barrel. 

Take either of these cases, there is ap- 
proximately a difference of a quarter of 
a barrel of cement, which, at $1.20 per 
barrel, amounts to 30 cents per cubic 
yard increased cost for material alone. 

Since the same conditions apply to any 
mixture specified, is it any wonder that 
on any ordinary size job of two to three 
thousand yards of concrete, some con- 
tractor bids $600 to $1,000 low? 

There has been, and is still, consider- 
able discussion as to how many cubic feet 
shall constitute a barrel of cement, but I 
believe at this time the majority of opin- 
ions favors four cubic feet, or one bag of 
cement equals one cubic foot. Naturally, 
if the contents of the barrel are taken as 
3.5 cubic feet, the cost per yard of con- 
crete is much increased. This illustrates 
the necessity of definitely stating in the 
specifications what shall constitute a bar- 
rel. It is an abuse to adopt these lower 
capacities. 

This difference of specifications as to 
the number of cubic feet in a barrel of 
cement would amount to a difference of 
approximately 0.17 barrel per cubic yard 
of concrete, a difference approximately 
of 20 cents. This is a direct waste. 

The above calculations are based upon 
average material; if, in addition, a spe- 
cification is made requiring screened ma- 
terial of a uniform size for a 1:2:4 mix- 
ture, on a basis of 3.5 cubic feet of ce- 
ment per barrel, the amount of cement is 
again increased by .33 barrel per cubic 
yard of concrete. Let us make this point 
clear. Suppose, unthoughtedly, the de- 
signer specifies a barrel‘ of cement as 31% 
cubie feet and that all material shall be 
screened and proportioned 1:2:4. In ad- 
dition, suppose the contractor is not an 
engineer, and bases his estimate upon 
what has been his usual practice in the 
quantity of materials for a yard of con- 
crete. We have at once one of the pe- 
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culiarities of concrete construction, and 
one of the inconsistencies. First, strictly 
according to the designer’s specifications, 
there are required 1.77 barrels of cement 
per cubic yard of concrete; the contractor 
figures on the 1:6 mixture, but overlooks 
the cubic feet per barrel, and estimates 
1.22 barrels of cement per cubic yard of 
concrete, a difference for material of 66 
cents per cubic yard, which, with addi- 
tional handling and a profit, would cer- 
tainly amount to not less than 75 cents 
per cubic yard. 


Now, if the use to which the concrete is 
to be applied does not require so rich a 
mixture and so strenuous a specification, 
then the designer is wrong and the con- 
tractor is really right in his assumption 
as to what is really correct, and he may 
be justified in trying to hoodwink the in- 
spector. On the other hand, granting the 
purpose for which the concrete is to be 
used is such that it should be of such 
proportion and so mixed, then the con- 
tractor has underestimated the materi- 
als from a cost standpoint. In the first 
place, the designer causes by the cement 
specification an extra cost of no real 
value, but instead a waste, while in the 
second case the contractor either robs the 
structure or himself suffers the loss. In 
either case, not only the owner, but also 
the community, suffers an economic loss. 

As an example of cost data, suppose we 
assume a few different mixtures or pro- 
portions of concrete and work out the 
cost per cubic yard. 

1. Suppose the specifications call for a 
1:2:4 mixture to a barrel of cement, to 
be 3.5 cubic feet, and broken’ stone 
screened to uniform size. We estimate 
as follows: 


A ee .92@ $1.50 $1.38 
Se ee rere 46@ 1.00 46 
2 1.77@ 1.20 2.12 
SO ae eee 2.00 
i. eee . 10 
Ree 81@ 30.00 2.43 
Gen. charges ...... 54 
$9.03 

Profit, 10 per cent.. .90 
Total cost per cubic yard........ $9.93 


2. Let us now assume a fair specifica- 
tion for the same work, using a 1:2%4:5 
mixture, with a barrel taken as 4 cubic 
feet, and using gravel obtained under 


usual conditions: 


GYSEVGL ..cccsscescs S8T@ $1.00 $ .87 
ne .44@ _ 1.00 44 
20) a 1.18@ 1.20 1.42 
US) RP eer ee 2.00 
OEE 55k ah aaa isis 10 
Choa) oe .81@ 30.00 2.43 
Gen.-charges....... 54 


$7.80 
Profit, 10 per cent.. 78 
Total cost per cubic yard........ $8.58 


We have here a difference in bid price 
of $1.35 per cubic yard, or approximately 
$4,000 on an ordinary size job. 

Suppose the contractor estimates on a 
basis of past experience, with no partic- 
ular regard for the exactions of the spe- 
cifications. We have about the following 
results: 





Gravel and sand... .98@ $1.00 $ .98 
se err 83@ 1.20 1.00 
(eee eee 2.00 
MEMEO Boas cies cees's 10 
DE os pictaitonieeie le .81@ 30.00 2.43 
General charge..... 54 
$7.05 

Profit, 10 per cent.. -70 
Total cost per cubic yard........ $7.75 


We have here a difference of $2.18 per 
cubie yard, or $6,500 on the ordinary job. 
Again, suppose that the contractor simply 
guesses at the cost on a basis of different 
character of work—say heavy work, when 
the cost of forms is low per cubic yard. 
He will say $5.50 for concrete, assuming 
the same profit of 10 per cent. The differ- 
ence then is $13,000. These are condi- 
tions which actually exist, and the result 
is a direct abuse, since after the contract 
is awarded, he, realizing his error, imme- 
diately proceeds by the “first law of na- 
ture” and protects his pocketbook at the 
expense of the work. 

We appreciate the fact that all build- 
ing materials suffer abuse to the extent 
of substitution of inferior grades or in- 
ferior workmanship, but concrete is pe- 
culiar in that a very slight change in the 
wording of the specifications may make 
a great difference in the grade of work, 
without same being in any way percepti- 
ble to the eye after the forms are re- 
moved. 

It is now quite a fad to require a time 
limit, with penalty clause, and in some 
cases a bonus. Such contracts are an 
abuse of concrete construction for a great 
many reasons. Concrete should not be 
hurried, but carefully mixed and placed. 
The enforced hurry due to a penalty 
clause results in many a careless manip- 
ulation, sacrificing quality for speed. 
Night work is uncertain, but is often re- 
quired. This abuse is by the owner, and 
is an indication of American business 
methods, where the immediate dollar out- 
weighs the ultimate value. We constant- 
ly build for, the present, and our impa- 
tient dispositions will not await pains- 
taking work. As concrete work is a per- 
manent construction, or as near as we 
can obtain same, it is the height of fool- 
ishness to sacrifice quality, which will 
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exist for years, for speed, which can only 
gain a few days. 

We have approached this subject from ° 
the question of the abuse of this material 


by the designer. The abuses by the con- 
tractor and the contractor’s organization 
are many and various, and are perhaps 
more vital than the points before men- 
tioned. 

It is easy to sit quietly down at a desk, 
and, after giving proper study of the 
proposition, formulate a specification as 
to what materials shall be used and as to 
how they shall be proportioned. It is 
also comparatively easy for the contract- 
or to arrive at the cost of any specified 
mixture, at least so far as materials are 
concerned, but when the contractor at- 
tempts the construction of the building, 
he encounters difficulties innumerable in 
his attempt to watch materials and men. 

If he is experienced he may abuse the 
material by a leniency which occurs from 
“familiarity breeds contempt.” If not ex- 
perienced, he may abuse the construction 
from ignorance. In either case, no mat- 
ter what his turn of mind, he must em- 
ploy a large force of men, whose actions 
and conduct, while nominally under the 
supervision of the contractor, still are, 
to a certain extent, dependent upon their 
own ability and honesty. 

Here is a further abuse of the material, 
which may cover any one or all of the fol- 
lowing suggestions: 

The quality of the stone, gravel or ce- 
ment may be an abuse of concrete, re- 
gardless of cement and workmanship. 
Poor material may even cause serious 
trouble. Walter H. Sawyer, in Hngineer- 
ing Record for November 4, claims the 
failure of the Austin, Pa., dam was 
caused by laitance. In the placing of wet 
concrete different gravels will develop 
more or less of a tendency in this direc- 
tion, which is indicated by a slimy, light- 
gray, muddy substance which rises to 
the top of the mass and which must be 
thoroughly cleaned away before new con- 
crete can bond with the old. This “lai- 
tance” has little strength, and many 
times its existence and lack of cleaning 
have caused criticism of the concrete. 

In order to construct of concrete with- 
in the limits of commercial competition, 
it is impossible to await exact and math- 
ematically determined proportions for 
each batch. In order to compete in cost, 
concrete must be handled expeditiously, 
which means by wheelbarrows; carts, 
buckets, ete., loaded by individual labor- 
ers in the concrete gang. Some, anxious 
to please their employer, overload, and 
thereby injure him by their overanxiety 
to please. Others shirk their work and 
load as little as possible. In either case 
speed and cost demand inspection on the 
run and an estimate by the eye. 

Cement being, next to labor, the largest 
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cost, it is often the case that the concrete 
is abused by a stealing from each batch 
of a portion of the required amount. This 
practice is largely the result of experi- 
ence in the recent past, when most con- 
crete consisted of heavy monolithic work, 
where the nature of the work was such 
that no bad results followed such a prac- 
tice. 

These are certainly direct abuses of 
the materials for concrete. 

Modern practice demands wet concrete, 
and we are more and more using the 
term “pouring of concrete” rather than 
the word “placing.” Improper pouring 
of concrete takes into consideration the 
nature of the work, the amount of work 
which can be accomplished within work- 
ing hours, and the design of the struc- 
ture. There is a general carelessness 
with reference to this line of thought ev- 
idenced by a disposition to simply get the 
work done and fill up the boxes or forms, 
without regard for the connection of the 
various members and their bond togeth- 
er. This is a direct abuse, inasmuch as 
it affects the strength of the resulting 
construction. 

In order that we may have finished sur- 
faces we can only adopt a method of ma- 
nipulation designated as “spading.” This 
is a very simple process, and one which 
can be handled readily by an ordinary 
laborer, but lack of intelligent instruc- 
tion or inspection oftentimes leads to de- 
fects in the surface after the forms are 
removed, which causes criticism where 
the construction is otherwise good. We 
too often judge by appearances, but nev- 
ertheless this is an abuse of the material, 
inasmuch as by careful handling there is 
no occasion for any such results. 

While we speak of monolithic work, 
both in concrete and reinforced concrete, 
there is really no such thing, inasmuch 
as we must stop at intervals. The place 
where these stops are to be made should 
be planned in advance, and made in an 
intelligent manner. 

In wall work, or work of like character, 
stops should be made on horizontal and 
vertical lines, if necessary, with rebate 
joints to engage the new work. Regard- 
less of instructions or inspection, how 
many times we find the concrete flowing 
on an incline down through the forms, 
leaving an irregular line of demarcation 
between the old and new work. This is 
an abuse which is absolutely unnecessary 
if it were not for the carelessness of the 
workmen, and affects not only the appear- 
ance, but also the strength. 

The amount of reinforcement in rein- 
forced concrete work is oftentimes mis- 
placed, due to the disregard or ignorance 
of the workmen. There seems to be an 
idea that just so long as the steel rein- 
forcement is covered up or buried in the 
concrete, all is well. The reinforcement 





should be placed where indicated by the 
drawing, and this means that when the 
concrete is being placed and the steel 
covered, it should not be violently raised 
in order that the concrete may flow un- 
derneath, for by so doing the reinforce- 
ment may be left in a position some little 
distance above that contemplated by the 
design. Suppose we have a floor with a 
reinforcement 6 inches below the top sur- 
face. Should this reinforcement be raised 
carelessly, in order that the concrete may 
flow under same, we may have a position 
only 5 inches below the top surface. We 
have a resulting construction which is 
only 70 per cent. as strong and only a 
little over 50 per cent. as efficient in stiff- 
ness. On the other hand, a bar which is 
entirely exposed cannot be expected to be 
bonded with the concrete. 

Modern design in nearly every case, for 
structures of any importance, contem- 
plates the use of top reinforcement, or, 
speaking more technically, reverse flex- 
ure bars, over the points of support. If 
the question of placing of the main re- 
inforcement is important, the subject of 
this top reinforcement is often more im- 
portant. Improper placing of these bars 
may result in 50 per cent. reduction in 
the safety factor. 

It is a very common construction to 
introduce a cement finish for a wearing 
surface on floors of plain concrete, on the 
ground floor, and on reinforced concrete 
floors. To say nothing of the care in the 
preparation of this mixture and the man- 
ner in which same is handled, we have a 
problem on our hands to place this finish 
in a proper manner. In the first place, 
the cement finish is not considered a part 
of the structural concrete. 

If it is placed at the same time as the 
mixture used for the structural portion, 
it must also be wet, which introduces an 
element of uncertainty as to the satisfac- 
tory results obtained by the cement fin- 
ishers. On the other hand, if it is placed 
at a subsequent period, after the struc- 
tural concrete has hardened, we are un- 
certain in our results as to the bonding 
of the new with the old work. Careless- 
ness in cleaning surfaces. is so common 
that the material is abused by this lack 
of attention to detail. 

We have no material which will better 
serve the purpose of exterior finish, if 
properly handled. It is a mistake to 
mask a concrete structure by using a fac- 
ing of brick, stone or terra cotta, but the 
designer and the contractor must be edu- 
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cated to the viewpoint that perfectly fin- 
ished surfaces cannot be obtained at the 
price of ordinary concrete work, and yet 
can be obtained at a much less cost than 
for the facing of other material. The 
cheap jobs we ordinarily observe are not 
due to defects in the material, but to 
prices which are too low and to work- 
men not sufficiently adept in this line of 
work. 

This abuse of cement construction 
should be corrected, and can be by the 
harmonious co-operation given by your or- 
ganization. This subject is deserving of 
a special, prominent treatment in your 
specifications, instead of being often- 
times an obscure item. The contractor 
should not be censured for results which 
are obtained under cheap competition and 


‘rush work. 


The forms and centers for concrete 
work, under ordinary conditions, are left 
entirely to the contractor. It is a ques- 
tion whether same should not form a 
part of the architect’s drawings and spe- 
cifications, in order that all contractors 
should figure alike as to requirements. 
The requirements of tongue and groove 
lumber, etc., add to the cost, without in 
any sense adding to the durability of the 
work. There is a wide variation in the 
present specifications for forms, but 
throughout there is a general vagueness 
and uncertainty which leaves the con- 
tractor to design his own work. The re- 
sult is, some forms are constructed intel- 
ligently and others far from it. Inas- 
much as this cost, under ordinary cir- 
cumstances, will run from 25 to 33 per 
cent. of the entire cost of the work, it 
would seem that the subject is deserving 
of a more intelligent study and determi- 
nation. 

In a general way, from a contractor’s 
standpoint, there is no class of construc- 
tion where carelessness, accumulation of 
dirt, rubbish, etc., are more detrimental 
than in concrete. The material is con- 
tinually abused by a lack of respect on 
the part of the workmen from the time 
the raw material is in the piles until it 
is in the finished work. It is a continual 
fight to exclude improper material, rub- 
bish and offal. 

If it were not for the safety that ex- 
ists in concrete construction, in addition 
to the factor allowed, many points of 
weakness would develop which at the 
present time are concealed within the 
mass. 
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Present European Practice in Sewage Purification.* 


By Prof. R. L. Sackett, Purdue University, LaFayette, Ind. 


furnish a great variety and exhibit 

certain marked tendencies in their 
present practice. Irrigation has been 
abandoned in several notable instances 
while chemical methods are retained in 
several instances, but usually only as a 
preliminary step to biological processes. 

A wide variety of combinations give ac- 
ceptable effluents in works of moderate 
size, but the larger cities have as their 
great problem the disposal of the sludge. 
It has been clearly demonstrated that no 
biological process will take care of the 
sludge from large cities and that its final 
disposition is, after all, one of the serious 
problems, 

At Salford, a suburb of Manchester, 
with a population of 241,000, lime and 
iron are used as precipitants with elab- 
orate sedimentation basins. From these 
the surface liquid goes to fixed sprinkling 
filters of coke. 

The sewage, which is concentrated in 
character, passes first through power- 
driven screens. It is then lifted 30 feet 
by a pair of compound, vertical inverted 
steam pumps with a capacity of 17,000,- 
000 gallons per day. An impeller pump 
is installed, but as yet has not given a 
satisfactory duty. 

The sewage passes along a central con- 
duit where about eight grains of lime and 
four grains of sulphate of iron per gal- 
lon are fed by hand regulation. There 
are ten basins, each about 75x100 feet in 
area, which can be worked in any de- 
sired combination. 

Any tank can be cleaned at any time 
without interrupting the fiow through 
the remaining tanks. The sewage is 
drawn down in that tank and returned 
to the sewer; sludge gates are opened 
and the sludge is squeezed out and flows 
to the sludge tanks, two in number, 
about 75 feet in diameter. The sludge, 
from 20 per cent. to 30 per cent. solids, 
is pumped from these tanks by two di- 
rect-acting Tangye piston pumps with 
flap valves which “never choke” and do 
not wear excessively, The sludge is dis- 
charged into a tank steamer carrying 600 
tons and taken to sea via the Manches- 
ter canal. 

All sewers are combined and some silt 
is therefore present in the sludge. It is 
worth noting that Mr. Corbett, the vet- 
eran borough engineer, has not found 
centrifugal pumps as_ satisfactory in 
handling sludge as the piston pumps. 


T HE sewage works of England alone 


*A paper before the Indiana Engineering Society. 


From the precipitation basins the top 
liquor flows by gravity to six roughing 
filters 2,000 square yards in total area, 
which replace former settling basins. 
They are of gravel of varying sizes and 
three feet thick. 

On the tile underdrains are laid cast 
iron mains with nozzles every 7 inches 
in each direction. Air at 5 pounds pres- 
sure and water are forced upward in 
cleaning the roughing filters. The wash 
water passes through the screens to the 
sewer to be retreated. 

From the roughing filters the filtrate 
passes to sprinkling filters which are 500 
feet long. To the 15 beds eight more are 
now being added. The former ones have 
the supply mains laid on the bottom with 
the underdrains. The hollow columns 
which support the lateral feeders serve 
as riser mains. The new filters have all 
feed pipes on top. 

There are 2,000 square yards of rough- 
ing filters and a total of 39,230 square 
vards of coke filters. The latter are 7 
feet deep and will be built up to 8 feet 
in depth in time. 

During dry weather the flow is about 
11 million gallons per 24 hours which 
equals 45 gallons per individual daily, 
280 gallons per square yard of sprinkling 
filters and 140 gallons per cubic yard of 
came. In wet weather the flow is three 
times as great. 

Cinders for the sprinkling filters are 
crushed, screened, washed and then run 
by gravity in cars to the point where 
they are to be used. These filters have 
not been washed in eight years and are 
now pooling rapidly. 

A washing machine has been desig- 
nated—but not yet used—which will take 
the eight-foot bank of cinders in front, 
wash them and replace them behind the 
machine. The cinders will be washed in 
place, practically. The material now 
varies widely in size and quality. It is 
expected that 20 per cent. will be lost in 
washing. 

Here, as in many other places, a small 
experimental sewage plant was built for 
preliminary tests. Further experiments 
are now being made with varying quan- 
tities of different salts of iron in the 
regular operation of the works. 

Mr. Corbett’s idea is to make sludge, or 
remove it from the sewage at the earliest 
moment and dispose of it at sea. This 
makes clear one important point, viz., 
where it is easy to dispose of the sludge 
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at sea, use that method which removes 
the solids most completely and at the 
earliest point in the process. It seems 
also to be agreed now that the burden 
on the biological filters must be reduced 
to a minimum else the cost of cleaning 
becomes large. The latter conclusion does 
not perhaps appeal in this instance, as 
the filters have not been cleaned in eight 
years—but they are 8 feet deep, and it 
is quite reasonable to conclude that a 
three-foot filter would, under the same 
conditions, need to be cleaned once in 
three years. 

Samples of effluents taken at various 
points showed clearly the removal of tur- 
bidity and the final discharge was very 
clear. The biological efficiency of the 
filters was not stated. 


The original cost of the works first ~ 


built in 1883 was $510,000. The recent 
additions will cost $675,000, making a 
total investment of $1,185,000 or slightly 
under $5.00 per inhabitant. The cost of 
carrying the sludge to sea is stated in 
Mr. Corbett’s report for 1909 at 20 cents 
per ton. 

Manchester has a population of about 
600,000. The water consumption is esti- 
mated at 29 gallons daily per head, of 
which 16 gallons are for domestic use 
and 13 for factory use, etc. The number 
of pail closets in 1902 was 73,915, of 
water closets, 45,686. The number of the 
latter is now rapidly increasing. 

The works were originally designed for 
the treatment of sewage with lime and 
copperas. The results were inadequate 
and the total cost just under $10 per mill- 
ion gallons. 


The present works include screens, grit 
chambers, settling tanks—several for 
storm water—primary and secondary con- 
tact, and a few intermittent filters. 

The screens for removing the coarse 
material and the elevators for raising 
the grit from the large well, dump into 
tramcars which are hauled away. 

The contact beds are constructed on 
concrete foundations with brick under- 
drains in the old and half tile in the later 
ones. A wide variety in size and quality 
of cinders is employed. ‘The beds are 
filled by an elaborate system of channels. 
Two overflows are provided for each bed. 
There are 92 primary beds and 46 sec- 
ondary beds each one-half acre in area. 

The sludge removed from the settling 
tanks is pumped by air at 100 pounds 
pressure to a reservoir from which it 
flows into a large tank steamer lying in 
the Manchester Canal just below Bolton 
Lock. 

Particular interest attaches to the addi- 
tions which are being made to the plant. 

A series of intermittent filters is be- 
ing built of a variety of materials. Some 
are of very fine cinders, others with 


crushed granite below and cinders above 
and still others of granite throughout. 

Intermittent filters of clinker have 
been in use for some time taking sewage 
after the first contact. These filters dis- 
tribute the sewage through farm tile laid 
in parallel lines covered over, giving the 
surface a furrowed appearance. A dump- 
ing pan is used to operate the dosing 
valve. 

The cost of the original works was $1,- 
150,000 and of the additions $2,435,000 or 
a total investment of $3,585,000. 

Mr. Arden, the resident engineer, states 
that the deposit of colloidal matter makes 
washing of entire (second) contact bed 
necessary in from three to six years. She 
loss of cinders is estimated as 25 to 33 
per cent. for the first washing. The sec- 
ond washing should show but little loss. 

Trade waste is receiving careful at- 
tention at Manchester and experiments 
are being made at various works with a 
view to finding economical methods of 
treating these wastes before they reach 
the sewer rather than after they have 
reached the works. , 

Phenol compounds were mentioned as 
yielding to bacterial treatment when pres- 
ent in small quantities. 

The purpose is to require objectionable 
trade wastes to be treated by the pro- 
ducer on his own grounds, but to assist 
him in finding the best method. This is 
certainly an economical and rational prin- 
ciple to follow, but American cities per- 
mit gas works tar, oil refinery waste, 
cereal products and many other disturb- 
ing factors to be discharged without re- 
striction, into their sewers. 


Salford and Manchester are situated on 
a canal carrying sea-going vessels; Bir- 
mingham cannot ship the sludge to sea 
and sludge disposal is the problem there. 

The entire area of 2,800 acres was orig- 
inally irrigated and about 60 cows are 
still milked. But the process is now bi- 
ological. 

At Satley, in the edge of Birmingham, 
are, 


(1) Rough screens. 

(2) Roughing tanks with grit cham- 
bers at inflow end. 

(3) Septic tanks proper. 

(4) Three storm-water tanks of 13,- 
000,000 gallons capacity. 

(5) A ‘pumping station with four 
Shone ejectors, two piston sludge pumps 
to force sludge to lagoon, one and one- 
half miles away, two air compressors. 

(6) A new pumping station with elec- 
trically driven centrifugal pumps—two 
with a capacity of 10,000 gallons per min- 
ute and two of 2,000 gallons per minute, 
a total of 100,000,000 gallons per day—to 
pump from storm-water tanks onto 15 
acres of sprinkling filters provided es- 
pecially for storm water. 
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(7) The 15 acres‘of storm filters are 
six feet deep of cinders with a layer of 
broken stone on top to prevent packing. 

In dry weather septic sewage flows by 
gravity to two sets of tanks nearly six 
miles below. The old tanks are circular 
with a central trough from which scum 
is skimmed. The new tanks are rec- 
tangular, 30 feet deep and arranged in 
parallel rows. The sewage flows from 
these into a rough filter of one-inch ma- 
terial to intercept grease particles. From 
these tanks and filters, which are ele- 
vated a few feet, the liquid flows to the 
very large area of sprinkling filters. 

These are all 7 feet deep, of stone 
ranging from % to 1 inch in size. The 
Birmingham nozzle is used exclusively 
except at one corner of a filter where a 
most interesting exhibit of all kinds of 
spray nozzles is kept in operation. 

The above filters are all rectangular, 
but there are one Scott Moncrieff and 
two Barker mill distributers. 

Sewage is applied to all filters at the 
rate of 168 gallons per square yard daily 
or about 60 gallons per cubic yard daily 
or 813,000 gallons per acre daily. 

Mr. John D. Watson, the chief engineer, 
believes all attempts at the ventilation of 
filters to be useless judging by numerous 
samples taken at various depths and at 
various distances from the perforated 
side wall supporting the filter. 

After trying various methods of sludge 
disposal, Mr. Watson believes his present 
method best. The sewage is tanked after 
filtration as well as before. All sludge 
is pumped from the bottom of the pyra- 
midal tanks by electrically-driven centri- 
fugal pumps to the sludge lagoon which 
lies between the two works. 

The liquor is pumped off the lagoon 
and back onto the filters. The sludge is 
from time to time pumped onto beds in 
layers about six inches thick. Here it 
dries and is then dug out, carted away to 
an embankment and the bed filled again. 

The black sludge. produces very little 
odor either in the lagoon or on the dry- 
ing beds. 

The effluent from the filters contains 
a considerable amount of fine black par- 
ticles, in fact, there is more suspended 
material in the effluent than in the in- 
fluent of the sprinkling filters. It is Mr. 
Watson’s belief that the surface of filters 
should be disturbed as little as possible, 
and that material should be coarse so 
that suspended matter will pass through 
and not lodge within. 

Hanley, Stoke-on-Trent and Fenton are 
three smaller cities near Stafford. 

Hanley has a population of 68,000. 

The system includes power screens, 
detritus tanks, a sludge well, septic tanks 
and fine stone or sagger trickling filters 
with Hanley type of distribution. 

The sludge is pumped from settling 


tank to well by two pulsometer pumps. 
The sludge tank holds about 350,000 gal- 
lons. When full about 2,500 to 3,000 
pounds of lime, as milk of lime is added. 
The whole is agitated by air and then the 
heavier portion is raised to 6 sludge 
presses; from these the lime liquor runs 
to the septic tanks. The cake is dumped 
on an embankment which lies between 
the high level and low level works. 

From the detritus tanks the fluid flows 
to a series of septic tanks and from them 
to trickling filters, part of broken stone 
and part of saggers or crushed refuse 
from the numerous earthenware works in 
this vicinity. Some improvement has 
been made here to the Hanley distributer 
which makes it sprinkle very evenly and 
without much aeration. The distributer 
discharges only while going in one di- 
rection. 

Fenton, near Hanley, has a population 
of about 30,000 and recently completed 
works designed by Wilson and Raikes. 

There are four septic tanks and from 
these the sewage goes to 4 trickling fil- 
ters, 1 acre in total area. The four Han- 
ley distributers are driven by two oil en- 
gines here and by electric motors at 
Hanley. 

Four small storm-water contact beds of 
one-fourth acre totar area are provided 
with a very elaborate and complicated 
system of Adams automatic filling and 
emptying apparatus. 

The sludge from the tanks flows by 
gravity to a well from which, when full, 
the top liquor is. pumped back into the 
septic tanks by an oil engine. 

The feature noticeable here is the fine 
brickwork in the walls supporting the 
tanks and filters which are all above 
ground, and the sampling basins where 
the effluent flows over enameled brick to 
better exhibit its clearness. 

Between Fenton and Hanley is the 
Stoke sewage irrigation farm. The gen- 
eral appearance of pump-house and tanks 
was not very complimentary and the re- 
port was that the works were not doing 
very well. In a short time this irriga- 
tion works will probably also be replaced 
by filtration. 

The sewage is carried by gravity some 
two miles down the river to a sloping 
piece of ground admirably suited for 
sewage works. 

Heretofore the system has consisted 
of four open septic tanks and two sets 
of circular trickling filters, so arranged 
that they can be used in series or in par- 
allel. 

The filtrate runs to river by traveling 
back and forth in trenches so as to obtain 
as much ground filtration as possible. 

In contrast with the Birmingham idea, 
the sludge here is run into long, narrow 
and deep ponds where the sludge stands 
three to four feet deep. The dry sludge 
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is dug out and carted away as land fill- 
ing. No appreciable odor. 

At the time of my visit, June 4th, prep- 
arations were nearly completted for tests 
of the oxy-chloride process. 

The Oxy-Chloride Company has cov- 
ered one of the four septic tanks, installed 
an oil engine and dynamo, lime tanks, a 
treating tank whereby electrolytic action 
chloride is produced. A liquor of given 
chloride content is formed, 0.2 grain 
chloride per gallon, and this is fed by a 
float and weir to the inflowing sewage. 
The quantity of chloride can be varied 
for experimental purposes. 

At the same time Mr. Bell, the resident 
engineer, intends to use milk of lime in 
two tanks in order that the relative cost 
and efficiency of the different methods 
may be compared. 

At Birmingham a small white and 
black grub was noticed in large numbers 
in the underdrains and filter effluent. A 
small gnat probably from this grub was 
also present. At Stratford, this grub was 
absent, but on the surface of some filters 
—not all—a very small black and gray 
grub was just visible to the naked eye. 
Others are pink. This Podura is, accord- 
ing to Mr. Bell, a great factor in the re- 
moval of the black matter which clogs 
the surface of filters. Attempts to culti- 
vate it on other filters apparently work- 
ing under the same conditions, did not 
succeed and the reason does not appear. 

A study of the numerous lower animal 
forms found about sewage works and the 
discovery of their function ought to be 
an excellent field of research. 

The most interesting sewage works 
and engineer in England are at Hampton, 
near London. 

The population served is about 10,000, 
and the volume of sewage is 30 gallons 
per individual per day. The system was 
formerly triple contact, but is now being 
changed to a tank and trickling filter 
system. 

The tank designed by the engineer, Dr. 
W. O. Travis, is of interest, but his op- 
position to the so-called biological pro- 
cesses of purification is still more so. Dr. 
Travis maintains that in the short time 
occupied by the passage of the sewage 
through the works, there can be and is 
no bacterial action, that all purification 
is simply the mechanical separation of 
the suspended matter. The tank is there- 
fore designed to promote sedimentation, 
and the effluent following the first filtra- 
tion also passes through a settling cham- 
ber. Likewise following the second fil- 
tration through a finer material, the fil- 
trate passes to a tank where sediment is 
deposited. Finally the fluid goes onto the 
third contact bed which will remain such 
for the present. 

The “hydrolytic tank” consists of two 
narrow side channels, one-half of the sew- 


age flowing continuously through each. 
Between them is a central and deeper 
channel. A slot at the bottom of the V- 
shaped side channels connects them with 
the central] channel and permits one-fifth 
the total sewage to flow from the side 
channels into the central one. The pur- 
pose ig to induce settlement and at the 
same time to drag the heavier matter 
at once into the central channel so that 
there shall be no gas formation in the 
outer channels with the consequent dis- 
turbance produced by the ebullition. 
From the ends of the side and central 
channels weirs lead to a second tank 
from which it flows to the filters. 

The sludge can be discharged at any 

time out of the central chamber into a 
sludge well. 
- The sludge well is circular while the 
large tank is rectangular, but otherwise 
they are alike. Through this sludge well 
goes the sludge from the first filtrate. 
The entire second filtrate flows through 
this well on its way to the flooded con- 
tact bed—the last step in the process. 

The clarification produced by the tank 
is very evident in samples. The amount 
of black matter extracted from the first 
filtrate is equally obvious. One is led to 
agree with Dr. Travis that the mechan- 
ical separation of irreducible material at 
the earliest possible moment is one of 
the fundamental principles of sewage pu- 
rification. There has been too much de- 
pendence on biological methods to do the 
whole work. 

But Mr, Travis’s laboratory work is, if 
possible, still more interesting than his 
working plant. His hydrolyzing tank is 
worth studying, and the action exhibited 
there is very suggestive. One awaits with 
considerable interest the practical work- 
ing of the plant recently erected at Nor- 
walk. 

Less still can be said here about the 
experiments made by Dr. Travis on sew- 
age and other fluids, to determine the 
amount of biological action actually tak- 
ing place. They were interesting even if 
one hesitated to accept the thesis. 

The sewage of Paris is carried first 
through two large sewers to a grit cham- 
ber and power screens situated on the 
banks of the Seine toward St. Cloud. The 
grit is removed by clam shell dredgers 
and carried to the sea. 

Centrifugal pumps raise the sewage to 
a tank from which it flows under the 
river and to the several large tracts de- 
voted to irrigation. 

The city cultivates certain small areas 
as models for the gardeners who till the 
rest. These special model gardens, and 
the whole area which I saw is a magnifi- 
cent piece of fruit, flower and vegetable 
culture. Roses in profusion; the small 
fruits such as pears, cherries, plums, 
berries; the usual table vegetables. The 





ees ate 
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whole was artistically done. No odors 
were present. 

A series of experiments was being 
conducted with a _ rectangular’ cinder 
trickling filter and two small circular 
filters. 

The entire area cbserved is devoted to 
intensive market gardening. 

The Berlin farms are likewise distrib- 
uted at various places. out from the city. 

The total area controlled by the city 
was 15,000 hectares (37,500 acres) in 
1907, and 17,404 hectares (43,500 acres) 
in June, 1910. Of the latter 9,241 hec- 
tares (25,000 acres) are under cultiva- 


employes, men and women, who are 
housed in large buildings especially built 
for the purpose. 

There is a marked difference between 
the Paris and Berlin farms, in the crop. 
Large areas are set out as nurseries for 
fruit and ornamental trees, other fields 
are in meadow, cabbage, beets, potatoes 
and similar crops which require large 
volumes of water. The Berlin farm has 
been noted as a money-maker, and its en- 
tire appearance is one of close, syste- 
matic thrift. The Paris farm is more 
beautiful. 

But how long are vegetables raised on 





Fig. 13. Berlin Sewage Farm. 
Fig. 14. Paris Sewage Farm. 


tion. There are 3,500 hectares (10,000 
acres) of forest. The soil is principally 
a medium to light sand. About 34 cubic 
metres of sewage are fed to each hectare 
of land daily, and the results are satis- 
factory, according to the official report of 
June 23, 1910. There were 5,298 head of 
horses, cattle, sheep and swine being fed 
principally for market—except the horses. 

The receipts exceeded the expenditures 
by 500,000 marks ($125,000) in the fiscal 
year 1909-10. (This probably does not 
consider fixed charges). 

The farm work is directly done by city 


sewage farms to be eaten? Surely sci- 
ence must object strenuously to this 
anomalous situation. Fruits and vege- 
tables are sold indiscriminately and eat- 
en by all classes. It seems hardly possi- 
ble that such foods, many of which are 
eaten raw, can fail to transmit disease. 
Yet here are two cities with supplies of 
pure water obtained at great expense and 
using vegetables grown on sewage farms. 
It would seem to be a strange develop- 
ment and one inconsistent with our 
views of the dangers resident in fresh 
sewage and street washings. It would be 
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interesting to know what consideration 
this question has received in Paris, Ber- 
lin or elsewhere. 

Finally it may be said that European 
practice is away from irrigation and 
toward filtration, often preceded by chem- 
ical precipitation. The acute discussion 
in England between those who place 
much faith on the theory of bacterial 
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purification and those wno‘oppuse it will 
focus attention on the sludge question, 
which is the crux of the whole matter. 


We, in the United States, may well 
take warning from some of the expensive 
experiments abroad, not to plunge too 
deeply into new and untried methods 
without careful investigation of their 
adaptibility to our conditions. 





Relation Between Engineers and Contractors on 
Highway Work.* 


By Onward Bates, M. Am. Soc. C. E., Chicago, Ill. 


be under the direction of an engi- 

neer; because the kind of work to 
be done, the quality of the work, the 
amount of it and the method of doing it 
should be determined by an expert. But, 
suppose the engineer is not an expert, 
what then? Do not be influenced by any 
such supposition, Work from knowledge 
and employ an engineer who is a road 
expert. There are engineers who are 
road experts, and there will be many 
such engineers developed as_ correct 
methods are adopted for road work. As 
the demand arises, the supply will arise 
to meet it. In any case, whether the 
work is .performed under contract or 
otherwise, the road engineer is neces- 
sary. 

The road engineer should know just 
what is needed. He should be able to 
plan and describe these needs, so that 
they are clearly interpreted to those who 
do the work. He must make his plans 
te conform to the funds provided to pay 
for the work. He should possess excep- 
tional executive ability, for in his occu- 
pation there is an unusual spread of re- 
sponsibility for the work itself, and for 
the number of interests which must be 
considered. Technical knowledge, good 
judgment and tactfulness are all essen- 
tial qualities which he is expected to 
possess. His field of action is most at- 
tractive, for the reason that half of his 
problems are already solved. Experience 
is principally gained by the study of fail- 
ures, and a knowledge of what has been 
so poorly done in the past will teach him 
what must be avoided in the future. 

To improve the roads in any specified 
locality requires first of all a head to 
plan and to supervise the work to be 
done. This head, whom I designate as 
the road engineer, must be responsible 
for all the work in his district; and, 
since responsibility cannot be disasso- 


I N the first place, road work should 


*From a paper before the American Association for Highway Improvement. 


ciated from authority, he should have full 
authority over the conduct of all the 
work for which he is responsible to the 
power that appoints him. The engineer 
must not be hampered in his work by 
any other consideration than the  per- 
formance of his duty as engineer. He 
should have no affiliations, and should 
eschew politics, knowing all men only 
as citizens with a common interest to be 
served by him. A word of warning here 
for those who have the power of appoint- 
ing the engineer—scarcely anything can 
be more subversive to the public good 
than to make a political appointment of 
such an office. The engineer should be 
chosen as an expert in his line of work, 
which leads to the conclusion that his 
office should be an appointive rather than 
an elective one. His appointment should 
be after careful examination of his quali- 
fications for the office, and this can only 
be made by an appointing power which 
is capable of determining his fitness, and 
which is responsible for the performance 
of his duties, 

In the second place, road work should 
be done by contract, because if we are 
expected to improve our roads we must 
make a business of road work; and, since 
the contractor is in that business, we 
need to engage his services. No better 
argument can be made in support of this 
statement than to call attention to road 
work which was not conducted as a busi- 
ness, and which was performed by men 
whose business was not that of road 
making. 

A road contractor should know his 
business. He should know what consti- 
tutes a good road, and how to build it. 
He should be provided with tools and 
implements required for road construc- 
tion and maintenance. If the road con- 
tractor follows road building as an occu- 
pation, it is expected that he will have 
such plant as will enable him to execute 
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work of: the best character with ‘econoniy 
of cost, in money and time, and that he 
will have a following of workmen familiar 
with road making. We may reasonably 
expect that road work will be done by a 
competent road contractor with greater 
economy and despatch than can be at- 
tained under a system where a local gov- 
ernment undertakes to buy plant and 
employ men with which to do its own 
road work. 

The engineer plans and supervises the 
work, gives instructions to the contractor, 
inspects material and workmanship and 
makes the contractor’s estimates for 
payment. Contracts should be awarded 
by the engineer, or upon his recom- 
mendation, In general, the engineer di- 
rects the work and is responsible to the 
power which appointed him, for the per- 
formance of all contractor’s obligations. 

The contractor, on his part, must com- 
ply with all the requirements of the con- 
tract, and to this end is directly responsi- 
ble to the engineer. 

Thus it rests with the engineer and 
contractor to get the best roads possible 
with the expenditure of the people’s 
money. It is obvious that they must pull 
together or the people will be losers. 
Their relations are defined in the contract 
for the work. In the ordinary forms of 
contract for work to be performed, the 
engineer is vested with full power of 
directing the operations of the con- 
tractor. The engineer makes the esti- 
mates of quantities and of values, upon 
which the contractor receives payment. 
It is his duty to fix the standards for 
material and workmanship, to inspect the 
quality of materials and of work, to ac- 
cept such as conforms to the contract 
and to reject such as does not meet the 
contract requirements. Nearly all con- 
tracts give the engineer arbitrary power 
to decide all questions arising in the 
performance of the contractor’s obliga- 
tions; and most contracts state that the 
decision of the engineer shall be final 
and binding on the contractor. These 
powers conferred on the engineer appear 
to be the outgrowth of experience, and 
are perhaps warranted by expediency. 
For so long as the engineer is competent 
and fair the system works very well, but 
engineers have the qualities common to 
humanity, and it would be fairer to them 
if the provisions of a contract confined 
their decisions within the limits of jus- 
tice. Experienced contractors sometimes 
find that contracts which they must ac- 
cept, or go without the work, give the 
engineer such an advantage over them 
that they attach more importance to the 
personality of the engineer than to the 
terms of the contract. Speaking from ex- 


perience, both as an engineer and as a 


contractor, I do not favor vesting the 
engineer with arbitrary power over the 
contractor’s interests. We live under a 
constitutional government, and contracts 
between its citizens should preserve the 
constitutional rights of both parties. A 
contract which enables one party to work 
an injustice upon the other is contrary 
to public policy; and, whether it be legal 
or not, it conflicts with the principles 
which all of us claim as citizens. I be- 
lieve it is possible to draw contracts 
which will secure the faithful perform- 
ance of the obligations of both parties, 
and will at the same time protect the in- 
terest of the party at whose expense the 
work is carried on. Under a general sys- 
tem of road improvement throughout the 
country, equitable forms of contract will 


‘be developed which will supersede forms 


that are found in practice to be objection- 
able. Bring together the expert engineer 
and the competent contractor and it will 
be found they can work together in har- 
mony and obtain the best results for the 
community which employs them. It 
would seem almost superfluous to make 
the statement that the best form of con- 
tract is that which covers the obligations 
of both parties in the simplest and plain- 
est terms, leaving out all unnecessary 
language. And yet it is well to be re- 
minded of this, for many contracts for 
performance of work are so unintelligible 
that both engineer and contractor find it 
difficult to decide what are their respec- 
tive obligations. . 

Specifications for material and work- 
manship are usually attached to and form 
a part of the contract. The preceding 
remarks favoring brevity and simplicity 
in the wording of contracts apply with 
equal force to the specifications. Instead 
of trying to include in the specifications 
everything under the sun, it will be bet- 
ter to omit from the contract all items of 
uncertain and indeterminate character; 
and this will avoid the necessity of de- 
scribing and specifying their value and 
extent. 

In the interest of economy and effi- 
ciency the work should be classified and 
grouped in the most convenient manner 
for letting it by contract. The work 
should be of such character and volume 
as will enable the contractor to make 
favorable prices. The engineer should 
also try to arrange the work so that a 
contractor may work continuously through 
the working season. The expenses of 
organizing and starting work are under- 
stood, and should not be repeated any 
oftener than is necessary. Changing 
contractors or employing them at inter- 
vals of time involves what may be called 
“contractor’s terminal expenses;” and if 
these can be avoided there will be a 

















considerable saving in cost, which should 
be recognized in the contract prices, and 
the saving divided between the parties. 
Better prices for work and better serv- 
ice will be obtained from an established 
local contractor, who, in looking to the 
work as a means of livelihood, desires 
to retain in his service experienced 
workmen and to keep his plant employed, 
both of which are necessary for eco- 
nomical operations; and he will thus 
be in a position to make more favorable 
proposals for the work than when mak- 
ing ventures with scattering bids in va- 
rious localities and with unfamiliar con- 
ditions. 

In advocating the contract method of 
doing road work, I recognize that some 
work can be more effectively handled by 
day labor or by special arrangement. 
There is a distinction between road mak- 
ing and road maintenance. The former 
may be classed as intermittent work, 
and the latter as continuous work. 
Maintenance and repair work will fre- 
quently be of such a nature that it can- 
not be advantageously contracted for; 
and the engineer must provide for this 
class of work by day labor, or by some 
method which is suggested by his ex- 
perience. In general, it is better to con- 
tract for all work which is adaptable to 
that method. The engineer’s operations 
may cover an extended field and cause 
him to be unable to personally supervise 
the work, in which case his inspectors 
or other assistants must act for him; 
and they can be better employed in con- 
trolling results of work done at the con- 
tractor’s cost than in becoming responsi- 
ble for the value of work done by the 
engineer’s employes, who may be so 
scattered that the cost of supervision 
will equal the wages paid to the work- 
men. Another reason for avoiding the 
direct employment of workmen is that 
it means the purchase of tools and imple- 
ments for the workmen; and this will 
always be unprofitable unless there is 
sufficient work to wear them out. There 
is scarcely a worse investment than con- 
tractor’s outfit which is not employed. 

It is not uncommon for a contract to 
specify that the contractor shall guar- 
antee his work for a certain period of 
time, sometimes reaching into years. 
There may be cases where a contractor’s 
guaranty is justified, but it is a question- 
able practice. Competent engineering 
will require and secure good work. When 
a contract is completed the engineer 
should know that the contractor has 
given the full value of work specified in 
the contract; and he should be in a posi- 
tion to pay that value in full. The engi- 
neer’s employment should be continuous, 
He should be a permanent officer of the 
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local government, responsible to his su- 
periors for construction and maintenance 
of the roads. This responsibility, as has 
been stated, should clothe him with the 
authority necessary to secure the ends 
he is employed to attain. 

Since the engineer is the official who 
makes the plans and controls the execu- 
tion of them, while the contractor works 
under his instructions, subject to the 
terms of the contract, any suggestions as 
to road making should be addressed to 
the engineer, who will communicate to 
the contractor as much of them as is 
necessary in carrying out the work. I 
purposely avoid mentioning details of 
contracts, plans and specifications, all of 
which the engineer must fit to the par- 
ticular problems he is called on to solve; 
but, in a general way, I venture to sug- 
gest some of the elements of road engi- 
neering necessary to be observed in his 
practice. 

He must always maintain an equi- 
librium between the amount of work he 
plans to carry out and the funds avail- 
able to pay for this work. The kind and 
amount of work will be limited by the 
sum appropriated for its cost. He must 
decide whether the limitation shall be 
placed on the kind or the volume of the 
work. As a general proposition, the 
character of the work should be uniform. 
To secure this he may have to sacrifice 
his ideals and fit the character to the 
circumstances controlling the case. The 
efficiency of a road is determined by the 
tonnage hauled. For a given distance of 
haul, unless the road is of uniform qual- 
ity, the haul will be limited by the worst 
portion of the road. There is, therefore, 
such a thing as making the road—or at 
least a portion of it—too good, if the 
funds are not within sight to bring the 
whole distance to the same good quality. 

In a rich and populous state, where the 
people have awakened to the necessity 
for good roads and contemplate the ex- 
penditure of more than one hundred mil- 
lion dollars to secure that end, it is very 
well to say, “We will build no cheap 
roads,” and to fix a standard .of $5,000 or 
$6,000 per mile for construction. On the 
other hand, in the case of a state with a 
population less in density and with a 
much smaller provision of funds, and yet 
with, say, 80,000 miles of highway with- 
in its territory, it would be folly to adopt 
such expensive construction. This won- 
derfully prosperous country owes its 
prosperity more to its development 
through the construction of cheap rail- 
ways than to all other causes combined. 
The economic results obtained by cheap 
first construction, in order to provide 
intercommunication throughout a great 
area, have been demonstrated beyond 
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question in the case of railways; and the 
principle has equal application in the 
matter of highways. The improvement 
of highways is not to be accomplished 
by spending all the available money in 
spots. These highways are for the whole 
people, and all of them are entitled to 
benefit by the expenditures. Improve 
the condition of communication by giv- 
ing them the best roads they can afford 
at the present time, and the resulting 
increased prosperity will provide the 
means for bringing them to the desired 
standard. The kind and amount of road 
construction depends upon conditions, 
and should be determined by the exer- 
cise of good judgment on the part of the 
engineer, 


He must also plan to maintain the road - 


to the standard of quality planned for its 
construction. This means attention and 
repairs to meet the deterioration result- 
ing from wear and weather effects. The 
old adage of “a stitch in time saves nine” 
is nowhere more applicable than to road 
maintenance. This is a most important 
consideration, and it emphasizes the re- 
quirement that the office of road engineer 
should be a permanent one. The main- 
tenance of roads requires a knowledge of 
all the conditions affecting them. The 
engineer stands toward a road in his care 
of a road as a doctor does toward his 
patient, and to diagnose the case of a 
road the engineer must feel its pulse, 
take its temperature and learn all about 
it. A helpful and satisfactory way of do- 
ing this is to keep statistics of work 
done, of cost of repairs and of the times 
and seasons of treatment. These statis- 
tics can be diagrammed so that the en- 
gineer may, with a hasty glance, read 


the record and learn both what has been 
done and what is needed to be done. 


The road engineer will, in the future, 
be judged by his performance, ag com- 
pared with what is accomplished else- 
where. If a system of good roads is pro- 
moted throughout the country, there will 
be precedents and new records estab- 
lished for road work, in kind, quality and 
cost, which will, from time to time, fix 
new standards in these respects. 

It may appear that my remarks about 
the duties of engineers are out of place 
in a brief address on the relation be- 
tween engineers and contractors, but I 
have made the digression advisedly, as I 
will now try to explain. A fair consid- 
eration of the work and duties of the 
road engineer will bring many of us, who 
have practiced the profession in other 
lines, to the realization of the great 
field of employment opening to us in 
this particular class of work. The prac- 
tice of the road engineer will require 
knowledge, skill, experience, judgment 
and business qualities of high grade, 
which will lead many of us to engage in 
this special line of work. This will bene- 
fit my profession, and in a great degree 
will benefit our nation. For the contrac- 
tor there will be provided a steady and 
profitable business, which from its nature 
can be conducted in a moderate way with 
small capital, a most desirable condition 
in these days when there is so great com- 
plaint about the monopolization of busi- 
ness by combinations of capital, which 
closes doors of opportunity to men of 
small means with capacity to work for 
themselves. The time is auspicious for 
the road engineers and the road con- 
tractors. 





Bituminous Roads.* 


By Major W. W. Crosby, Chief Engineer of Maryland Roads Commission, Baltimore, Md. 


ly called streets—the larger prac- 

tice in the use of bitumen has been 
to use it in the form of asphaltic ce- 
ment, such as in sheet (or block) as- 
phalt pavements. Such pavements, under 
proper conditions, give good satisfaction 
at reasonable expense. The first cost of 
them varies between $1.50 and $3.50 per 
square yard, however, and in recent years 
an effort has been made to secure a 
similar surface, of even wider applica- 
bility, at reduced cost. Incidentally, suc- 
cess in this line would offer a much- 


FE OR surfacing roads in cities—usual- 


needed surfacing for filling the gap be- 
tween the best macadam—cheap, but 
sometimes of questionable satisfaction— 
and the rather expensive asphalt pave- 
ments referred to. 

In this effort the use of cheaper bitu- 
mens, such as the tars, for instance, has 
been tried, and also new methods and 
mineral materials for the body of the 
pavement cheaper than the graded hot 
sand required for the sheet asphalt. 
Much success has been had, and natu- 
rally some failures. 

Bituminous roads proper constitute a 


*From-a paper before the American Association for Highway Improvement. 

















modern development to meet both the 
actual needs under modern traffic and 
the desires of modern civilization for 
great efficiency, comfort, satisfaction and 
better sanitary conditions. The advent 
of the motor vehicle has greatly changed 
the conditions under which a road ex- 


isted. Good roads are in greater de- 
mand, owing to the greater radius of 
action of the automobile. Smoother 


roads are more desired, because of its 
sensitiveness, at its greater speeds, to 
slight inequalities of road surface. More 
cementitious surfaces are needed, due 
to its ability to destroy the bond of the 
stone surface, to cause internal friction 
and wear of the pieces of stone forming 
the crust, and to render the road thus 
more susceptible to the elements. And, 
further, the dust, which formerly lay on 
a good road surface and which, when 
not too profuse, was not only not seri- 
ously objected to but was of some actual 
value in the protection which it afforded 
the stones composing the road, has been 
violently brought to our attention by the 
motor, so violently and powerfully, in 
fact, that we are now well aware that, 
under present conditions at least, the dis- 
advantages, discomforts and unhealthful- 
ness of this dust far outweigh any good 
it may formerly have possessed. 

None of us believe that the remedy 
for this state of affairs is the abolition 
of the motor vehicle. So the remedy 
seems to be to cure the defects of the 
road. And the speaker wishes to here 
again repeat what he has frequently said 
before: There is no one “best way” nor 
one “best material.” The decision as to 
method or material to be used must de- 
pend in each case upon conditions of 
traffic, availability of different materials, 
desires of locality and probable changes 
of conditions during the life of the work 
decided on to be done. A clear recog- 
nition of this fact is important for good 
work and economy. It is somewhat sur- 
prising how often it appears to be over- 
looked, even among those who would be 
expected to appreciate it most. 

Let us suppose now that we have the 
improvement of a certain road contem- 
plated and that the details have all been 
worked out, except as regards the road 
surface itself. That there is no question 
but that as soon as the road improve- 
ment is completed a considerable num- 
ber of motor vehicles will use the road 
daily; say, not less than twenty every 
twenty-four hours. Then there is no 
question but that the road should be 
treated with bitumen either during or 
immediately after the construction of 
the surface with gravel, shells or broken 
stone, if economical and _ satisfactory 
maintenance is to be had. Its treatment 
may also be justified for other reasons. 
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There may be said to be three ways in 
which a road surface may be treated with 


bitumen, There are: 


A. The mixing method. 

B. The penetration method. 

C. The method of surface applications 
after construction in the ordinary man- 
ner. ; 

A choice of these methods depends, 
as before stated, upon conditions. Such 
choice may be largely affected by traffic 
conditions, but it is not yet clearly estab- 
lished just what amount of traffic de- 
mands justifies a selection of one method 
from the others. We are acquiring in- 
formation on this point, and it is hoped 
it may soon be clear. 

Generally, however, the choice is large- 
ly affected by other considerations, such 
as of comfort, health and satisfaction to 
the users or abutters; and the speaker 
believes that in making the choice, it is 
well to be on the safe side from all these 
viewpoints. It is almost inevitable that, 
once a road is well improved, the pre- 
vious traffic records will become almost 
worthless, except for historical purposes. 
Consequently, he believes that apparent 
extravagance in the choice at first may 
often prove later to have been true 
economy. 

Although the speaker referred to con- 
struction alone in the foregoing, the re- 
marks apply equally well to reconstruc- 
tion or repairs to a road that has dete- 
riorated beyond the point where a sur- 
face treatment alone can be safely ex- 
pected to relieve the needs. At this 
point the speaker must inject the remark 
that it is his opinion that reconstruction 
is often attempted when a thorough sur- 
face treatment is all that is needed— 
not true economy. He is convinced that 
in the near future the use of proper sur- 
face treatments will be far wider and 
of greater satisfaction than it has been 
up to the present. 


Now, the mixing method, as the term 
is generally understood, consists of mix- 
ing with the mineral material compos- 
ing the wearing course of the road a 
sufficient amount of bituminous cement. 
This mixing is usually done at a plant 
off the roadway itself, and even perhaps 
some distance from the site of the work. 
The materials may be mixed, either 
heated or at the normal temperatures of 
either, or both, according to the method 
and materials employed, and by hand or 
by machinery for the purpose, as desired. 
The mixed material is then taken to its 
place, spread and rolled and then fre- 
quently given a flush coat of bitumen 
and grit and again rolled. Satisfactory 
results from this method cost from 30 
cents to $1.50 per square yard over and 


above what would have been the cost of 
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an ordinary modern water-bound road 
under the same conditions. The advan- 
tages claimed for the mixing method by 
its advocates include great uniformity 
of surface and of composition of same, 
maximum value of surface for materials 
used, economy in use of materials, maxi- 
mum life of surface and economy of re- 
sults. There seems to be no question 
but that the mixing method has been 
proved capable of producing high-class 
results. There is grave doubt if it has 
always been the economical method to 
follow; and there are many instances of 
its utter failure. The mixing method 
frequently involves a considerable invest- 
ment for machinery, and with its first 
cost has led to the development of the 
penetration method. 


In brief, the penetration method con- 


sists of simply applying a coat of pitch 
to the wearing course of the road just 
before the binding of this course by 
dusting, watering and rolling, as usually 
practiced in modern water-bound work. 
The pitch may be applied cold if properly 
prepared, though it is usually used hot. 
After its application the pitch is coated 
with grit and the road thoroughly rolled. 
The cost of the penetration method va- 
ries between 10 and 60 cents per square 
yard, above the cost of water-bound work 
under the same conditions, according to 
methods, materials and quantities of the 
latter used. The advantages claimed by 
its advocates include sufficient uniform- 
ity of surface, economy in first cost, econ- 
omy in long run, simplicity of operation 
and avoidance of complicated and ex- 
pensive machinery, not to mention free- 
dom from interference by patent in- 
fringement claims. There is no doubt 
but that high-class results can be se- 
cured by the penetration method. There 
are plenty of records of failures, how- 
ever, 

The method of surface treatments is 
only applicable to road surfaces already 
finished under other methods, usually to 
old or new water-bound work. In brief, 
the method consists of cleaning the old 
surface to be treated, so that it shall be 
free from all fine material and refuse, 
even to washing it with water, if this 
be necessary. After such cleaning, and 
when dry and as warm as practicable, 
the pitch is applied, allowed to soak into 
the surface for a longer or shorter time, 
as the material used may demand, then 
covered with grit and rolled. The 
process of applying pitch and chips may 
be repeated immediately, or after an in- 
terval, as may be necessary. Sometimes 
two or more applications of pitch and 
chips are necessary for satisfactory re- 
sults; and the interval between applica- 
tions may vary from a day or so to a 
year or more, depending on local condi- 


tions. The pitch may be spread by 
hand or machinery, as convenient; and 
either cold or hot, as its character may 
permit. 

Tht cost of surface treatments varies 
from 5 to 20 cents per square yard. The 
advantages claimed for this method by 
its advocates include simplicity of work, 
economy of first cost and, in many cases, 
economy in long run, lack of serious in- 
terruption to use of the road, ease of 
repairs and renewal. Unquestionably, 
satisfactory results have been secured 
under the method of surface treatments; 
and the speaker believes this method 
offers an easy and economical way for 
the revivifying of a road, about to other- 
wise need resurfacing at a far greater 
cost under the old water-bound methods 
or under either of the other two meth- 
ods of employing bitumen. 

The earlier success of the mixing 
method and the consequent attracting of 
attention to this method led many road 
workers to rush into it, believing it to be 
a panacea for all the road ills they were 
familiar with. A little later its extrava- 
gance it many cases became apparent, 
and the penetration method received 
some followers. Still later the unnec- 
cessary expense of even this method be- 
came apparent for many cases, and the 
method of surface treatments developed. 
Unquestionably, each method has its 
uses, and the proper selection of one 
for a particular case is the end to be 
aimed at. The sphere of action of each 
is merged with or overlapped by those 
of the others; and it will be some time 
yet before they can be clearly separated. 
The method of surface treatments is 
particularly applicable to use on old 
roads; and, as water-bound roads will 
predominate for the near future at least, 
so will surface treatments grow in use. 

The speaker is unable to wholly agree 
with a statement that had been made 
elsewhere to the effect that “the water- 
bound road is a thing of the past.” He 
is yearly building a hundred or more 
miles of water-bound road and looks for 
such work to be continued indefinitely, 
as there are many localities where dusti- 
ness is less objectionable than increased 
first cost. But as these water-bound 
roads develop traffic over them, and as 
their extent and age increase, there 
comes a time when treatment is de- 
manded, and then surface treatment with 
pitch is often most advantageous and sat- 
isfactory. 

In each of the methods referred to a 
variety of materials may be used. At 
the present time, except possibly in the 
case of certain asphalts used for pave- 
ment work, the critical characteristics 
of a bituminous material to insure its 
being satisfactory in use under any 
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definite method or conditions are not 
settled. Gradually, experience with them 
is clearing up the problem; but it is 
likely to be some time yet, owing to the 
variety already available and new forms 
yearly coming out, before definite knowl- 
edge will be had. Such knowledge will, 
of course, be hastened by co-operative 
effort, such as this meeting, and carefully 
co-ordinated records of work done, which 
records are already being collected by 
the committee of the American Society 
of Civil Engineers. About all that can 
be said now is that certain materials will 
generally give good results; many mate- 
rials will be satisfactory when properly 
used; some are extremely limited in their 
application; and some are practically 
worthless. 

In the foregoing we have perhaps dealt 
mainly with the use of bitumens or 
pitches in connection with ordinary road 
materials, And, it may seem that it all 
was toward the end of improving what 
would, in many cases, have been a fair 
road, or under earlier conditions have 
been an excellent road. There is, how- 
ever, another large consideration for’ the 
wider use of bituminous materials in 
road work. By such use many materials 
otherwise unfit for road surfaces; such, 
for instance, as the harder sandstones, 
granites, flints, etc., without binding 
powers can be most satisfactorily availed 
of to great advantage in many cases. 


Also, by the use of bituminous materials, 
oyster shells, marl apd even sand, can 
be made to cheaply form a road surface 
that is both highly satisfactory and most 
economical in a great many instances. 
And again, by the use of a relatively light 
and cheap “carpeting” of pitch and stone 
chips on its surface, the speaker believes 
many, if not all, of the defects of con- 
crete for a road surface will be over- 
come. If so, a large avenue is opened 
for progress toward satisfaction and 
economy. 

The selection of proper methods and 
materials to fit the conditions is the par- 
ticular province of the unbiased and 
competent expert, and should not be at- 
tempted by the inexperienced nor en- 
trusted to an ignorant or prejudiced 
party, unless failure in some feature of 
the work is to be expected. 

The speaker wishes to briefly suggest 
two thoughts more: 

The first cost of bituminous roads is 
not a correct basis for the proper com- 
parison of either materials or methods. 
Desirable, even satisfactory as such 
roads may be, they, like all other roads, 
also require maintenance. This mainte- 
nance means expense, even though re- 
duced from the earlier figures for such 
work. And such maintenance should be, 
with bituminous roads as well as with 
any others, prompt, sufficient and effi- 
cient. 





Contracting Practice. 


By DeWitt V. Moore, Mem. Am. Soc. Eng. Contr., Indianapolis, Ind. 


PROGRESS REPORTS AND DIAGRAMS. 


N beginning the construction we have 
I as a basis for our cost keeping and 

cost analysis the Itemized Quantity 
Estimate, Plate VI, and Itemized Cost 
Estimate, Plate VII (August number). In 
connection with these estimates we have 
our sketch plans properly divided into 
sectional divisions, illustrated by Plates 
IV and V (July number), reproduced 
herewith. 

We have shown that these sketch lay- 
out plans are of a benefit to the proper 
analysis of the work preparatory to the 
preparation of the estimate and proposal. 

Now, in order that we may harmoni- 
ously conduct our work with a reference 
to this preliminary study, these sketch 
plans are developed and perfected and 
general progress charts are prepared, giv- 
ing thereby a picture of the work to be 
performed and upon which, by the use of 


colored pencils, the progress of the work 
can be indicated day by day. In all of 
the study of contracting practice, in the 
preceding issues, with reference to forms 
for estimates, bookkeeping, etc., the effort 
has been made to recommend such forms 
as may be used for all the different jobs 
regardless of the character of same; and 
there is no doubt but what this can be 
accomplished. 

When it comes to the subject of prog- 
ress .charts there can be no standard, as 
each and every job must necessarily be 
handled with reference to the character 
of the work; and we therefore make the 
following recommendations: 

1. The general progress chart should 
consist essentially of a condensed plan, 
or profile, or both, on a small scale, there- 
by not only serving the purpose of a 
progress chart, but also giving a picture 
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of the entire work to be performed, with 
the various parts in their proper location 
with reference to the work as a whole. 

It is needless to say that in making 
such small plans it is necessary many 
times to distort certain detail features, 
but the general layout may be so drawn 
as to be strictly to scale. 

2. These progress charts should be 
supplemented where the work is divided 
into many sections by tabular informa- 
tion which would be confusing if the 
attempt was made to make notations di- 
rectly upon the plan. This idea is shown 
by Plate IV, reproduced herewith from 
the July number. 

3. These progress plans should be sup- 
plemented by detail large scale progress 
charts for each section of the work. These 
detail charts need not be finished draw- 
ings, but may be very crudely prepared, 
and generally can be obtained by quick 
tracings from that portion of the work- 
ing drawings under consideration. They 
are to be colored in detail, and should 
be considered in the cost -accounting ac- 
companying the time sheets. Generally 
speaking, such charts will remain on the 
work for inspection during the week and 
will be sent to the bookkeeper at the end 
of the pay-roll period, for a recording of 
quantities on the pay-roll distribution 
book, Plate XVIII (December number). 

Quantities should be recorded at regu- 
lar intervals at the same time as the 
preparation of pay rolls. This quantity 
should be accumulative; in other words, 
the gross amount of work accomplished 
to any date should be so stated, instead 
of attempting to calculate the work ac- 
complished for each pay-roll period. This 
latter method leads to error in the over- 
lapping and uncertainties. 

These detail charts not only serve the 
purpose indicated of supplying the data 
for the computing of quantities, but they 
also serve as a permanent record of the 
work accomplished during any period; 
and this information is a great many 
times of the utmost importance in finan- 
cial settlement of the contract, especially 
where the same goes into litigation. At 
this point it is well to call attention to 
the fact that no work of any consequence 
should be constructed without progress 
photographs. These photographs should 
be taken at regular intervals, coincident 
with the end of the pay-roll period and 
the coloring of the progress chart. Under 
this system we have a thorough field rec- 
ord of the job; viz.: By the time sheet 
we have a record of the forces employed, 
the cost thereof, and where such labor 
was employed; by the detail progress 
chart we have pay-roll dates, and by the 
indication by colored pencil a complete 
record of the work accomplished and the 
progress of the various kinds of work; 
and by the photographs we have a pic- 
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torial record substantiating the first two 
records. 

These photographs should preferably be 
8x10 inches and should be marked on the 
plate with a consecutive number, date, 
name of work, name of contractor and 
name of photographer. These should be 
kept in consecutive order in a binder. In 
case of trouble or litigation in making a 
statement, these photographs may be ref- 
erenced by notations on the back thereof 
with reference to plans of the work and 
with reference to time sheets and prog- 
ress chart. 

As before mentioned, the preparation 
of the progress chart depends entirely 
upon the character of the work. Plate IV 
is an example of the method of handling 
a sewer proposition. Plate XXV shows 
the preparation of the detail progress 
chart, covering section “A,” shown on 
Plate IV. From time to time the progress 
on this section is shown by the use of 
the colored pencils, indicating the ad- 
vancement of the excavation, concrete 
forms, back fill, etc. The chart is noth- 
ing more nor less than a quick tracing 
from the working plans and profile with 
the addition of the 10-foot station lines 
and the horizontal lines below the base 
line of the profile for the purpose of pro- 
viding space to indicate the dates of ad- 
vancement of each class of work. These 
sheets also offer the opportunity for no- 
tation as to the exact point at which spe- 
cial difficulties or extra work were en- 
countered. From time to time, as these 
progress reports are turned in at pay roll 
intervals, the general progress chart is 
so colored as to indicate the advancement 
of the contract as an entirety. 

Plate V (reproduced herewith from the 
July number) was in its final form sup- 
plemented by profiles and tabular in- 
formation, the same as Plate IV; but, 
inasmuch as in this case the work was of 
very nearly uniform depth, width of cut 
and character of excavation, different 
forms of detail sectional progress charts 
were adopted. 

As this conduit was to be built through 
the principal portion of a large city, it 
was known that interferences and com- 
plications would arise, due to sewers, 
water and gas pipes, street railways, etc., 
and that many modifications, changes and 
special work would be required. 

Sheets were therefore prepared, show- 
ing the work in plan on a scale of one 
inch to equal twenty feet, and upon this 
sheet was indicated the location of these 
complications as they were encountered. 

Upon the completion of this work these 
detail progress charts, with the accumula- 
tion of notes made thereon, became a very 
valuable source of information. It was 
not only valuable in the final adjustment 
of the contract, but a copy was furnished 
the client and served as a permanent 
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record, showing the work as actually con- 
structed in its position with reference to 
all of the previous underground and sur- 
face work. One sheet of this system of 
progress charts is shown in Plate XXVI. 

In the case of a building it is generally 
possible to combine on one sheet the 
foundations, floors and roof by separate 
sketch plans. These sketch plans may 
be distorted in scale and show clearly 
columns, and by a multiplicity of lines 
around the exterior of the building indi- 
cating progress of walls, facing, etc. It 
is also sometimes advisable to sketch 
longitudinal transverse sections which 
constitute in a sense the general prog- 
ress chart. Naturally any work, such as 
a building, which is almost entirely above 
ground, need not be treated as liberally 
as underground work, where the com- 
pleted work is covered and concealed for 
all time, unless the records are taken 
during construction. 

Bridge work may be treated the same 
as building work, except all that is neces- 
sary is a plan and a longitudinal section. 

Street paving—sidewalk work—yields 
itself nicely to the method employed for 
sewer construction, Plates IV, V, XXV 
and XXVI. 

At the end of the pay-roll period we 
have, therefore, in the office our progress 
chart, showing the work completed, and 
the time sheets. The quantities of work 
to date, as shown by the progress report, 
are computed; and this may be done very 
quickly if the Itemized Quantity Esti- 
mate, Plate VI (August number), has 
been properly prepared in detail. Em- 
phasis is again laid on the fact that this 
itemized quantity estimate is of constant 
value as a reference sheet during the 
progress of the construction, and saves 
many an hour in supplementary recal- 
culations. The labor cost and these quan- 
tities of work are now recorded in the 
pay roll distribution book, Plate XVIII. 
Continuously during the progress of the 
work the invoices for material purchased 
have been received; and, where there is 
any question as to what the material is 
to be used for, such information has been 
obtained from the field forces. It is cus- 
tomary to stamp invoices as soon as re- 
ceived, calling for approval, with a space 
provided for information “For What 
Used.” 

This detailed distribution of material 
is now posted on the material distribu- 
tion book, Plate XVII. 

From this information we may now 
proceed to make a progress estimate 
which should follow the same form as 
the Itemized Cost Estimate used for pro- 
posals, Plate VIII (August number), 
making changes only in the quantity of 
work to be done (in case it has been 
demonstrated that the preliminary esti- 
mate is wrong) and a revision of the unit 


prices in line with the contract prices for 
material, and the cost of labor, as shown 
by the timekeeper’s report. Such a prog- 
ress estimate serves as an analysis of 
the work to be done in the light of grow- 
ing experience on the work itself. Such 
a method will give a better idea from 
time to time of the actual condition of 
the work, as to its money making or 
losing status and probable outcome than 
the regular books. 

These progress estimates furnish the 
information as to the probable final out- 
come, but they also show in detail just 
where and in what the modifications have 
occurred, and the work where gains or 
losses are being made. This information 
is valuable, as it permits us to exert our 
best efforts on those parts of the work 
where losses are being made. 

To one familiar with the work, it takes 
but a short time to prepare such prog- 
ress estimates; and the one making the 
same will be many times surprised to 
find, by making such a careful analysis 
of the work, that his personal observa- 
tion in the field is in the wrong. If the 
work in the field is proceeding nicely, 
and excavation is being crowded in order 
to keep ahead of other classes of work, 
in which we are possib|y more interested, 
we may lose sight of the cost of this ex- 
cavation work; but, by the study through 
progress cost estimates, we may arrive 
at a decision to change the methods of 
excavation or even readjust the prog- 
ress of the work, in order to keep.the 
cost within reasonableness. In _ other 
words, in a case of this kind it is pos- 
sible that a loss on the heavy bulk of ex- 
cavation, at a few cents per yard, is more 
than can be overcome by a large decrease 
in unit cost of the relatively smaller 
quantities of concrete work, which we are 
pushing at the expense of the excavation 
cost. 

These progress estimates are essential, 
prepared in the office, and are for office 
records. Construction work is always in 
a rush; and the activity gives no time 
for the study of a long column of figures, 
in order to refresh the mind as to the 
conditions on any one character of work, 
or in one section. 

For this reason, as a final step in the 
line of progress charts, after the progress 
sheet has been prepared, a final progres- 
sive summary chart should be made, as 
shown in Plate XXVII. In concise form 
it furnishes quantities, costs and dates. 
It shows on one small sheet how the work 
is running with reference to the esti- 
mate, and what the probable outcome may 
be. In other words, it is a complete 
summary of the job, and it may be con- 
densed on a chart so small that it can be 
carried in the vest pocket. It is a jogger 
of memory as to eonditions. The chart 
cannot lie, and will not allow the superin- 
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tendent to deceive himself, nor to gloss 
over conditions and make excuses as to 
cost when communing with himself, or 
making a report to his employer. 

This form of progressive summary along 
the lines suggested by the writer ap- 
peared in its first crude form some two 
years ago in “Cost Keeping and Manage- 
ment Engineering,’ Gillette and Dana, 
(pages 165 to 186), and in its improved 
state on pages 102-108; also reprinted on 
pages 107-109 “Handbook of Cost Data.” 

The foregoing outline of progress 
charts and estimates may seem compli- 
cated, but in reality such is not the case. 
It is not expected that finished drawings 
be made. During the progress of the 
work calculations must be made continu- 
ously. If they are made on any old piece 
of paper, or in a note book, when the 
job is completed all these records are in 
such shape that they are really not valu- 
able for reference; in fact, nine times 
out of ten they cannot be found. By this 
simple system of progress charts the in- 
formation is obtained and a record pre- 
served for all time; and it is just as. easy 
to make the notes on such a proper sheet 
as on the back of an old envelope. 

The progressive summary chart, illus- 
trated in Plate XXVII, covers only the 
subject of excavation, inasmuch as it is 
desired to make the same as simple as 
possible in the explanation of its use. 
The chart, however, can be extended and 
cover on the same sheet several lines of 
work, or separate sheets may be prepared. 
This chart is essential to complete a sum- 
mary of the work as estimated and as a 
record of actual progress, giving time 
cost and quantities. The essential and 
unique feature and, always the most im- 
portant, is the percentage column, by 
means of which the progress in time, 
length, quantity and cost may be com- 
pared. For instance, in the illustration 
given, we have in construction a piece of 
excavation work 900 feet in length, 
amounting to 3,600 cubic yards, which, 
at an average price of 50 cents per cubic 
yard, amounts to $1,800; and the work 
can be done in 60 days. All of these 
totals are so adjusted in their divisions 
by the scale of their corresponding col- 
umns that the total appears posted on 
the 100 per cent. line. 

The chart is divided into data, as per 
estimate and actual results. Referring 
to this, we will assume that 430 feet in 
length of the work have been completed 
and a notation made on the chart to this 
effect. These figures correspond with 
1,720 cubic yards, which should cost, ac- 
cording to estimate, $860. By referring 
back to the percentage column, we note 
that this is 47% per cent. of the entire 
work; and, that according to schedule, 
we should have been employed upon the 
work 29 days. Referring now to the 


right-hand side of actual results, we find 
that actual cost has been $1,200, or ap- 
proximately 70 cents per yard; but that 
only 25 days have been expended. Re- 
ferring to the percentage column, we note 
we have expended 66 2/3 per cent. of our 
estimate, 41 per cent. of our time limit, 
and accomplished 4734 per cent. of the 
work. 

The right-hand side double columns are 
for the cost and time and are so arranged 
that, in case the estimate is exceeded, 
there will be opportunity for the record- 
ing. Taking the illustration just given 
from the chart, it is apparent that the 
cost is exceeding the estimate and will 
result, if the same cost is continued, in 
a final result of $2,520, instead of $1,800; 
while it is also demonstrated at the rate 
of progress shown the work will be com- 
pleted in 53 days, or 7 days less than the 
schedule. 

By using the percentage column as a 
schedule for the comparison of time, 
quantity and cost, a complete record and 
problematical final result are available at 
all times. It is necessary to say that the 
chart may be arranged so as to meet any 
condition; for instance, instead of length 
of construction there may be substituted 
square feet or any other unit of meas- 
urement. The cubic yard column may be 
divided in any convenient unit of meas- 
urement. It might also be well to bring 
out the fact that the column used for 
cubic yards, in Plate XXVII, is shown as 
an average uniform quantity over the en- 
tire length of the work. Where the work 
is very uneven it is perfectly feasible to 
divide this column, so that the heavy and 
light work proportions shall be located 
exactly as the same appears on the work. 
In other words, this column may be made 
in a sense a miniature profile of the work 
so adjusted that the same results may be 
attained. This suggestion is deserving of 
study to the end that the individual con- 
tractor may adapt the same to his line 
of work. 

The foregoing description and chart 
cover only one line of work, but all ele- 
ments of that one line. On large and im- 
portant work such a chart should be 
made for each classification. On smaller 
work several branches can be placed on 
one sheet, thereby taking care of the en- 
tire job. 

The cost of the work is, after all, the 
main item; and a final Progressive Sum- 
mary Chart, Plate XXVIII, should always 
be added to the records, especially for 
pocket reference. This form of chart is 
of slightly different form, in that the 
quantities are not incorporated, but, in- 
stead, each branch of the work and the 
total are carried at their estimated cost 
equal to 100 per cent., with a provision 
for an increase in actual cost of 50 per 
cent. The chart shows constantly how 
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each line of work is progressing, and 
upon completion of the entire job shows 
detail results. 

Let us suppose a job is opened April 1, 
and we examine the conditions on April 
30. On this date we should be 50 per 
cent. completed; and our cost should, to 
conform to the estimate, not exceed 
$5,315. We know, however, that our cost 
is $6,500, or 6014 per cent. Why? Re- 
ferring to our chart, Plate XXVIII, we 
find the excavation complete at a cost of 
$2,100, exceeding our estimate by $400, 
or approximately 22 per cent. Sixty per 
cent. of the concrete has been placed at 
a cost of $2,800; when, according to the 
estimate, it should have been done for 

2,250, an increase of cost over the esti- 
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mate of approximately 23 per cent. The 
cost of forms we find to be running prop- 
erly with the estimate, or $1,125. Fifty 
per cent. of steel labor is estimated at 
$375. Our costs are only $240, a saving 
of $1335, or opproximately 33 1/3 per cent. 
of cost to construct 50 per cent. of the 


work. We find that there have developed 
$370 in extras, leaving a balance of ex- 
cess cost over estimates of branches of 
$815. 

Now, assuming at this date that the 
branches not yet started can be built for 
the estimate, we make our progress esti- 
mate, allowing for increases and de- 
creases, and find as follows: 

. Time O. K. Cost. Increase. Decrease. 
. Excavation, complete.$400 
. Concrete. New Esti- 


. Finish, assumed O. K. 

. Brick, assumed O. K. 
Total increases..$ 1,047 
Total 1st estimate 10,630 

New estimate..$11,677 

The chart enables all this information 
to be read at a glance, and such detail 
readings as just given are not necessary 
in actual use. Different colored pencils 
are used for successive dates. The charts 
can be made on any size sheet, inasmuch 
as each column is of a different scale, in 
order to reach the 100 per cent. line. 

It might be said that the chart is too 
difficult of preparation. Such is not the 
case. Refer to Plate XXIX, showing a 
chart to illustrate the method. For our 
purpose we will construct the percentage 
column. Produce the 100 per cent. line 
indefinitely to the right, as BC. From 
point A, one line of column, draw a line 
AC by adjusting a scale of 10 equal divi- 
sions, so that beginning at point A the 
scale will reach point C at any point in 
line BC. Mark all 10 points and draw 
horizontal line to column AB. All these 
lines, except those making chart, to be in 
light pencil. 





























FREE ENGINEERING SERVICES BY 
GOVERNMENT DEPARTMENTS. 


Our esteemed contemporary LEngi- 
neering News, has been raising quite a 
tempest in a teapot over a circular of the 
Office of Public Roads, U. S. Department 
of Agriculture, which on its face appears 
to offer free engineering services in the 
design and supervision of construction of 
roads, culverts and bridges. The editorial, 
on its face in turn, shows such ignorance 
of the facts and the practical possibilities 
behind the offer, as well as of the prac- 
tices of national and state departments 
for the past twenty years or more, as to 
suggest the possibility of new hands in 
the editorial department following the re- 
cent change in the business management 
of the paper, or pressure of some special 
sort which has led to the singling out of 
a really innocent department for attack 
when there are others much more open to 
complaint of “undue restriction of trade.” 
The editorial is doubtless in fact as inno- 
cent as the circular of the Road Office, 
and these sample inferences are drawn 
only as indications that suspicion of the 
one may be quite as unfounded as sus- 
picion of the other. 

The Road Office is an educational in- 
stitution, only, and, within the limitations 
of its very meager appropriations has 
done a very remarkable service in spread- 
ing the gospel of good roads, in demon- 
strating by actual, though small, examples, 
the value of good methods of construction, 
in securing information by observation 
and experiment, in showing the neces- 
sity of expert control of design, construc- 
tion and maintenance. This service has 
been rendered where it is most needed, 
in the backward districts, where the value 
of the engineer has not been recognized 
and where samples of the benefits of ex- 
pending a considerable sum upon such 
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. gions as well as in those which are able 


services did not exist. As a consequence 
foci of interest in this part of the subject 
have been created, from which the knowl- 
edge acquired is spreading, and the de- 
mand for engineers and expert road build- 
ers is developing in these less favored re- 


to raise large sums of money and operate 
their road construction departments upon 
a larger scale. 

A suggestion that millions might be 
spent in preparing free bridge plans for 
all sorts of construction is laughable when 
it is remembered that the Road Office ap- 
propriations are but a few thousands a 
year. And the high cost of preparing the 
plans for the small structures covered by 
the circular, is further evidence of the 
ridiculous nature of the assumption that 
the offer is made for anything other than 
an educational purpose. There can be no 
doubt that the plans and supervision of- 
fered will cost a very large proportion of 
the total cost of the work, but the extra 
money is well expended if it results in a 
sentiment in each locality in favor of ex- 
pert assistance, from the demonstration 
that such assistance, as supplied by the 
department for educational purposes only, 
produces results far in advance of those 
obtained heretofore by the local methods. 

But it is useless to discuss the imprac- 
tical and impossible assumptions of the 
editorial and the available space will be 
better expended in considering some of 
the facts in the case and the inferences 
which may be drawn from these facts. 
The problem is a large one, far larger 
than the writer of the attack upon the 
Road Office seems to realize, and his great- 
est mistake was in passing the main prob- 
lem by and concentrating upon a local de- 
velopment, the slightest consideration of 
which would show that it was actually 
not pertinent to the subject in the least. 
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The facts in this particular instance are 
sufficiently set forth above and in the re- 
plies made by others to the editorial in 
question and may be dropped from further 
consideration and attention may be called 
to some of the developments of the past 
years, to the extent possible in the small 
space available for this article. 

The purpose which seems to underlie 
the editorial and most of the replies there- 
to is the protection of the engineering pro- 
fession. The fact is, that in the field cov- 
ered by the Road Office there is no engi- 
neering profession to protect. It is at- 
tempting to create a sentiment which will 
give an opportunity for the extension of 
the work of the profession into a field 
in which it is sadly needed. The public, 
sooner or later, must protect itself against 
incompetence in those who are attempting 
to do its work, and the Road Office is edu- 
cating the public as rapidly as its funds 
and its form of organization will permit. 
The same process of education has been 
going on in sanitary matters for twenty 
years or more. Prior to that time the 
water works and drainage work of the 
smaller cities and towns was in but little 
more competent hands than are most of 
the roads of the country at the present 
time. The protection of the public from 
the consequences of such incompetence as 
well as from lack of system in taking care 
ef the more general features of the sani- 
tary problems of a state, led to the exten- 
sion of the power of the board of health 
over such matters as plans for water sup- 
ply, sewerage, drainage, water and sewage 
purification, and the like. The same com- 
plaints of interference of state depart- 
ments with private practice appeared at 
that time, some of them doubtless in En- 
gineering News, and still appear when oc- 
casion demands. Some of them had real 
basis, for it has always been difficult to 
draw the line between efficient control of 
the work of independent engineers and the 
securing of the desired results through the 
department’s own engineers. Then, there 
is always the tendency, shown occasion- 
ally in these days, to make to inquirers or 
those presenting unsatisfactory plans, too 
pointed recommendation of engineers 
whose work is satisfactory to the depart- 
ment for one reason or another. 


There are real abuses of this nature in 
both national and state departments, and 
there are other apparent abuses, which 
on careful analysis turn out to be only 
necessary developments of the efforts of 
a department to better conditions in a 
state or in a district. Thus a large area 
may require drainage, and the develop- 
ment of the country is delayed because the 
local owners and others interested cannot 
combine to make the necessary surveys 
and plans. What is more natural than 
that the Department of Agriculture in its 
efforts to improve the conditon of agricul- 
ture should make these surveys and plans 
and lend all the aid possible to carrying 
them out? Such instances in both state 
and nation may be indefinitely multiplied. 
Thte question is as to the judgment exer- 
cised in discriminating between proper 
projects for government development and 
for private operation. 

In the case of the preparation of plans 
by the government office, assuming per- 
fectly good judgment in selecting the pro- 
ject, the young engineer is benefited, be- 
cause he is given employment which 
would not otherwise be available. Even 
if the judgment in selection of projects 
were not good, and the government as- 
sumed a survey and plans which would 
otherwise have been done by private en- 
terprise, the young engineer, who seems 
to be the principal concern, would be ben- 
efited, for it is hardly to be doubted that 
more real engineers and fewer hangers 
on and local aspirants for engineering ex- 
perience would be employed by the gov- 
ernment in its work on the project, and 
so the general tone of the profession 
would be improved. It might even hap- 
pen that the engineers in charge of the 
work under government operation would 
be of higher class and would-do better 
work than the displaced prospective em- 
ployes of the private parties interested. 

If anyone claiming to be an engineer 
thinks the profession needs protection 
from this sort of thing, it is time he left 
it and got into some trade closely regu- 
lated by a union which takes care of its 
lame ducks. And he had better take with 
him the young engineers for whose wel- 
fare he is so solicitous. 

But these still, are subsidiary questions, 
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and the real question for consideration is 
the extent to which the national or state 
government is justified in going in con- 
trolling or assuming entirely functions 
which simpler conditions of life 
are safely left to individual effort, but 
which, under the increasing complexities 
of modern developments, would seem to 
be more satisfactorily administered by 
government departments. Our present ex- 
cursions into this field of governmental 
operation and control include such or- 
ganizations as the reclamation service, 
the state public service commissioners, 
state boards of health, and the like, be- 
sides numerous smaller efforts under 
branches of the greater departments, such 
as the drainage investigations referred 
to, design and construction of bridges un- 
der state highway departments not other- 
wise employed, etc. In this class may be 
included also, from some points of view, 
the state aid of highway construction and 
maintenance, and certainly the proposed 
national aid. Most of these modify to 
some extent the practice of engineering 
and most of them improve its status, 
though they do interfere with individual 
independence of certain numbers of men 
heretofore in the practice, whether they 
were engineers or not. But the great ques- 
tion is not that of the effect of these in- 
stitutions upon the engineers, but upon 
the integrity and independence of the 
people at large. 

No attempt can be made here to dis- 
cuss this question. The purpose of this 
article is served if it has showed the com- 
parative unimportance of the local devel- 
opments referred to and the puerility of 
any effort to “protect” the engineering 
profession against a movement which, 
whether right or wrong in principle, has 
at least a temporary beneficial effect upon 
some portion of the practitioners in some 
engineering lines. 


under 





ROAD CONVENTIONS. 


MUNICIPAL ENGINEERING has frequently 
called attention to the character of the 
promotion behind the numerous road con- 
ventions which have been held in all parts 
of the country during the past few years 
and is therefore particularly gratified to 


note the probability of success in the ef- 
fort made at the first meeting of the Amer- 
ican Association for Highway Improve- 
ment, at Richmond, Va., to unite under 
one general management the organiza- 
tions which do not have personal or busi- 
ness promotion as their prnicipal, though 
more or less concealed object, or which 
are trying to eliminate such objectionable 
features. 

There were present at the Road Con- 
gress held by the A. A. H. I., enough rep- 
resentatives from the governing boards 
of the American Road Builders’ Associa- 
tion and the American Automobile Asso- 


-ciation to warrant the belief that the plan 


for a joint road congress next year under 
the auspices of these organizations, ac- 
cording to the general plan discussed by 
these representatives with the board of 
directors of the A. A. H. I., will be suc- 
cessful. Another important factor in the 
success of such a congress is the associa- 
tion of manufacturers of road machinery 
and road materials which was formed dur- 
ing the congress. This association is the 
outgrowth of one formed earlier in the 
year, which has been considering the un- 
satisfactory nature of the convention field 
from the point of view of the exhibitor, 
and seems disposed to restrict its exhibi- 
tion efforts, so far as national congresses 
are concerned, to the joint congress now 
under discussion. A full and complete ex- 
hibition is one of the best educational fea- 
tures of a congress and it is to be hoped 
that the association of the machinery and 
material men will adhere to the tentative 
program outlined. 

Each of these organizations is asked 
to appoint two members of a committee to 
work out the details of the organization 
and management of the joint congress, 
keeping the autonomy of the organizations 
intact, and it seems to be assumed that 
the association of machinery and material 
men will take charge of the exhibition, 
thus doing much to eliminate from all of 
the other organizations the opportunity 
for criticism of business methods to which 
at least one of them has been open. 

The question of government aid of road 
building is becoming very prominent and 
appeared in the proceedings of the 
Rochester congress of the American Road 
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Builders’ to some extent, while at the 
Richmond congress it was pressed strong- 
ly by both the Virginia senators, a senator 
from Alabama, and others, and was the 
subject of strong resolutions passed on the 
Road Users’ day of the congress, without 
reference to the expressed objection to 
such action made by the officers of the as- 
sociation under whose auspices the con- 
gress was held. These resolutions were 
printed on page 485 of the December num- 
ber of MUNICIPAL ENGINEERING, and the 
legislative committee appointed under 
their provisions held a meeting to organ- 
ize and authorize a regular campaign for 
appropriations by Congress, and adjourned 
to meet in Washington at the time of the 
convention of the American Automobile 
Association. 

As will be seen from the brief state- 
ments in the series of articles on the con- 
dition of the road problem in the various 
states, which began in the November num- 
ber of MUNICIPAL ENGINEERING, there has 
been a phenomenally rapid spread of the 
state aid and state control ideas and the 
state and local appropriations for road 
purposes have increased enormously with- 
in the past four or five years. Many states 
have but just begun their attacks upon 
road improvement problems. It would 
seem that, except in a few backward 
states, there was enough progress under 
present conditions without putting on the 
high pressure which will result from the 
struggle of the states to secure their pro- 
portionate share of national appropria- 
tions. While not yet true, it will soon 
be possible, under the present rapid rate 
of advance, to say that road work is be- 
ing overdone. 

Consolidation and concentration should 
be the word all along the line as it is in 
the road congresses. Any national aid 
along educational lines which will pro- 
mote advance in these lines will be wel- 
come, but any material appropriations in 
aid of actual road construction will be 
inimical to true progress and will be fol- 
lowed by a natural depression or even 
more serious consequences. 

Then, too, there are many technical 
road problems which are far from solu- 
tion as yet. Millions have been wasted 
already upon construction which was out 
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of date almost before it was completed 
and upon ill-advised plans based on in- 
complete experiments. Let us hope that 
the pressure will be kept off at least un- 
til our technical guides are better pre- 
pared to spend our money judiciously. It 
will be better to make haste more slowly 
and devote ourselves more to the mainte- 
nance of the roads we have, than to in- 
vest millions in structures too expensive 
for the work they are to do or too flimsy 
to be economical under the systems of 
maintenance which we have developed up 
to this time. 





ECONOMICS OF ROAD BUILDING. 

In continuation of the recommendation 
of more careful consideration of road 
building projects, made in the preceding 
editorial article, attention is called to the 
paper before the American Association for 
Highway Improvement, by Onward Bates, 
printed.on a preceding page, in which he 
distinguishes clearly between the condi- 
tions in a small, thickly populated state, 
whose roads run between large cities, and 
a state of sparse population well scattered. 
He outlines briefly the same argument 
which has been made more than once by 
MUNICIPAL ENGINEERING, demonstrating 
that the first duty of a state is to get as 
much of its road traffic up out of the mud 
as possible, or, as in some states, and in 
certain districts of many states, to reduce 
the gradients of mountain roads to a min- 
imum. This duty has sometimes been per- 
formed best, as in Indiana, by the district 
system, roads in that state being built by 
the county commissicners in some cases 
and by the township trustees when within 
the limits of the township. It has some- 
times been performed best by the state, as 
in the case of mountain roads in Cali- 
fornia, some of which would have strug- 
gled on without adequate improvement if 
the state had not taken them up and spent 
the proceeds of state taxes upon them. 

As has been shown in this department 
and others in MUNICIPAL ENGINEERING at 
various times, this system of road man- 
agement may not produce the best roads 
which can be built, and almost never re- 
sults in adequate maintenance, but it has 
produced in such states as Indiana the 
largest possible proportion of roads good 
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enough for the traffic over them at the 
time they are built. They give all the 
farmers in the township, and perhaps all 
in the county, a chance to get to market 
almost any day in the year. This is cer- 
tainly well worth while, especially since 
this kind of road development causes a 
general improvement in land values which 
makes it possible to pay the increasing 
bills for maintenance as the traffic in- 
creases, and gives a basis for future taxes 
for building better roads where their need 
has been demonstrated. 

For a rapidly developing new state, as 
Mr. Bates concurs, this is certainly an 
economical method of procedure. For In- 
diana it has resulted in more miles than 
in any other state of roads of this grade, 
which may properly be called good roads, 
though they might be better. 

Unfortunately the maintenance under 
the existing system is defective, and, as 
the traffic has increased, and especially 
with the advent of automobile traffic, the 
cost of maintenance has become excessive 
and these roads are no longer economical 
on the lines of the heavier travel. The 
neighborhood roads are good and with a 
proper system of maintenance could be 
kept in condition at a reasonable cost. But 
the through lines, those to which the 
neighborhood roads lead on the way to 
the market towns, cannot be kept in good 
condition even with a proper maintenance 
system and are unduly expensive under 
the present lack of system. These main 
roads require different treatment. They 
need, some of them, reconstruction accord- 
ing to modern methods. Others need mod- 
ern methods of maintenance with only so 
much reconstruction as special conditions 
on parts thereof may demand. These 
modern methods, as well as the mainte- 
nance of the ordinary roads in the most 
economical fashion, require uniformity of 
specifications, workmanship and inspec- 
tion, in other words, supervision by an ex- 
pert state official. 

To these main roads may be applied 
very properly methods of construction 
ranging from the most expensive down, ac- 
cording to the local demands. To the less 


traveled of these main roads as well as to 
the neighborhcod roads they should not 
be applied, for what these roads need is 


‘Or no 


a better method of maintenance rather 
than a reconstruction. 

Ohio is a state which developed a sys- 
tem of good roads similar to that in Indi- 
ana and only less in extent. Ohio, earlier 
than Indiana, has recognized the need of 
some better roads than were obtainable 
under the old system, and has entered 
upon a reasonable scheme of state aid to 
the reconstruction of main roads, using 
modern methods, ranging from brick on 
concrete to waterbound gravel macadam, 
according to the demands of the traffic 
of the locality. 

Such states as these are wasting little 
money, are developing all their 
roads and the lands abutting on them by 
increments which are _ proportionately 
equal to the opportunities for improve- 
ment. 

No doubt there are many individual 
instances of error, but, consciously or un- 
consciously, these two states have hit 
upon the most economical plan from the 
theoretical point of view and Ohio has 
made its change almost as soon as such 
change was demanded by the economic 
conditions. Indiana is not yet ready to 
make the change and is wasting money 
each year in unavailing efforts to main- 
tain roads too weak for the traffic on 
them, not to speak of the millions wasted 
in inefficient repair of roads which are 
really good enough for the work required 
of them if kept in the highest state of 
efficiency. These states are not wasting 
the money on ill-advised new construc- 
tion above mentioned, like some of the 
more thickly populated states in the past 
and possibly at present, but they, particu- 
larly Indiana, are wasting nearly or quite 
as much on inefficient maintenance. 

The prime need in Indiana, and in 
larger sections of other states which are 
backward in the state highway supervi- 
sion movement, is expert maintenance un- 
der a central responsible state organiza- 
tion. The new construction of main line 
roads will follow if a state commission 
is put in charge of road maintenance with 
full authority over the collection and ex- 
penditure of the present road taxes, as 
soon as this commission can demonstrate 
the economies of such new construction 
in special cases. 
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Chemicals in Septie Tanks. 

It is said in using septic tanks that you 
must not use lye, copperas and such things 
as wt would kill the aerobic bacteria. 

How can you keep urinals free and clean 
without using something of that kind? 

O. O. L., Canisteo, N. Y. 


The amount of the materials mentioned, 
which would probably be used in cleaning 
urinals, water closets, kitchen sinks, and the 
like, is not sufficient to have any serious 
effect upon bacterial action in the septic 
tanks. Considerable amounts of chemicals 
in manufacturing wastes can sometimes be 
taken care of, though they greatly delay the 
bacterial action, and so it is sometimes nec- 
essary to treat such manufacturing wastes 
to remove these objectionable matters before 
admitting them to the sewers, especially if 
the sewage must be treated in septic tanks. 
But these restrictions do not apply to the 


use of chemicals for cleaning the drainage 
apparatus in a house or hotel, for no one 
would waste such’'chemicals to the extent 


necessary to affect seriously the septic action 
in the mixed sewage in a septic tank. 





Apparatus for Thawing Water Pipes by 
Electricity. 


Kindly state where apparatus can be ob- 
tained for and the principles underlying the 
thawing of service pipes by electricity. 

WASHINGTON COUNTY WATER CoO., 
Hagaerstown, Md. 


Thawing of service pipes by electricity is 
produced by passing a sufficient current 
through the pipe to warm it and thus thaw 
the ice within it. A current of 200 to 300 
amperes at 50 volts will find enough resist- 
ance to passage through the pipe to raise its 
temperature enough to thaw the pipe out in 
half an hour or less. The current from 
electric light wires may be used, reduced by 
a transformer, and connected to a faucet in 
the building and a fire-hydrant, or a faucet 
or pipe connection outside, so that the cur- 
rent will pass through the section supposed 
to be frozen up. 

Larger mains require more current. Thus 
a 6-inch main 320 feet long is reported by 
Turneaure in his “Public Water Supplies” 
($5) to have been thawed in two hours by 
a current of 350 amperes at 100 volts. 

The method was first applied by Jackson 
and Wood in Madison, Wis., and D. C. & 
W. B. Jackson, 508 Commercial National 
Bank Bldg., Chicago, Ill., can probably give 


instructions as to apparatus to use under the 
conditions in a particular case and where 
to get it. 





How to Construct a Sea Wall, 


We are in need of information which will 
enable us to construct, or have constructed, 
a seawall, part of which will necessarily be 
under water. 

W. E. H., Lima, O. 

If the wall is of any considerable extent, 
or the foundation is not good, or the body 
of water is difficult to control, the design 
and supervision of the construction must be 
put in the hands of a competent and ex- 
perienced engineer. In any event money will 
probably be saved by putting the work in 
the hands of such a man, selected according 
to his ability and not according to the sum 
he is willing to accept for his services. 

General information on the subject, with 
in some cases available for use of 
engineer, may be found in 
Baker’s ‘‘Masonry Construc- 


details 
the designing 


such books as 

tion” ($5); Taylor and Thompson’s “Con- 
erete, Plain and Reinforced’ ($5); Gillette 
and Hill’s “Concrete Construction” ($5) ; 


Buel and Hili’s “Reinforced Concrete” ($5). 





Record of Water Connections. 

Will you kindly inform me if you know 
of any system by which water companies 
keep a record of taps, giving number of 
block and lots, consumer’s name, distance 
from some specified point, etc., also if such 
record comes in book form, price and where 
it can be purchased. 

WATER Co., , Nev. 


The most satisfactory record of the sepa- 
rate taps which is known to the writer is the 
card system which is a part of the American 
Water Works Bookkeeping system published 
by MUNICIPAL ENGINEERING Co., Indianapolis. 
This card is in two parts, one half being an 
application card, setting forth the name, 
owner, place, registry and application num- 
bers, service applied for, signature, and ap- 
proval of application by the proper office of 
the water department, and thus becomes a 
contract for the service between consumer 
and department. This card, when the two 
are detached, is filed under the street and 
number of house thereon. 

The other half of the card gives on one 
side the same information as the first half, 
copied therefrom, and the inspector’s return, 
showing when water was turned on, and de- 
scription of meter if one is installed. The 
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back of the card gives a skeleton and blank 
for making sketch of the location of the con- 
nection with description; a!so space for list 
of fixtures and connections, all filled out 
and signed by the plumber and approved by 
the inspector. This card is filed under the 
name of the applicant for water. 

Exactly similar cards of a different color 
are used for applications for changes in ser- 
vice and are filed in the same way, the altera- 
tion ecards being placed immediately after 
the original application cards for the same 
service, so that all the information about 
the service is in one place, 

Proper classification of cards enables the 
office to keep all the live cards together, the 
dead ones in a separate file, and those which 
may be revived can also be separated out if 
desired. The cards are perforated so that 
they can be locked into their drawers and so 
cannot be withdrawn and lost without offi- 
cial instructions. 

This system is more convenient than a 
book record, because it is its own index, and 
can be kept entirely free of dead matter. 





How to Figure Radiation Surface for Heating a 
Room. 


I would like to Know how to figure the 


radiation of a room. 

E. M. P., Tulsa, Okla. 
question which cannot be an- 
swered definitely, because there are so many 
special conditions to be taken into account 
that no one formula will take care of them 
all. Carpenter’s “Heating and Ventilating 
Buildings” ($4); Baldwin on “Heating” 
($2.50); Billings’s “Ventilation and Heat- 
ing’ ($4), are good books from which 
much information on the subject can be ob- 
tained. 

For ordinary conditions there are numer- 
ous rules which give results differing from 
each other by 50 per cent. What may be 
termed an average for dwelling 
heated to 70 degrees temperature 
figured by the following rule: 

Add together the area of the glass in 
windows, one-fourth the surface of the ex- 
posed wall or walls, and one-twenty-fifth 
of the cubic contents of living rooms, or 
three-fiftieths for halls or one-fiftieth for 
upper stories. Take one-fourth the sum of 
these three numbers and it will give the 
radiating surface required for direct steam 
heating. 

For direct 


This is a 


houses 
may be 


hot-water heating take two- 
fifths the sum of the three numbers, instead 
of one-fourth. 

There are modifications of these multipli- 
ers for churches, offices, etc., depending on 
conditions, and for indirect heating. 

The average number of cubic feet of 
space heated by one square foot of direct 


steam-heating surface varies from 50 to 80 

according to different authorities and accord- 

ing to temperature conditions of weather. 
Baldwin gives quite a-different rule which 


gives a result requiring various modifications 
according to conditions and does not consider 
the size of the room other than the areas 
of the various kinds of glass and wall sur- 
face. It is as follows: The glass areas in 
the wall surfaces will require for each 
square foot of glass an area of radiator to 
be obtained by dividing the difference be- 
tween the coldest outside temperature and 
the desired inside temperataure by the differ- 
ence between the temperature of the steam 
pipes and this desired temperature of room. 
Outside wall space must be counted in in 
the proportion of a square yard of wall 
space equivalent to a square foot of glass. 
There must also be an addition of an amount 
up to 50 per cent for leakage around win- 
dows and doors, through walls, ete., so that 
the rule is far from precise. 


The first rule given does not take into 
account the variations in outside tempera- 
ture and the Baldwin rule does not take 


into account the volume of the room to be 
heated. Neither is exact, but exactness is 
only to be obtained by taking into account 
all the conditions, something which cannot 
be reduced to aa _ single rule. Carpenter 
gives a number of diagrams which are con- 
venient in taking account of these local con- 
ditions. 


Asphalt Pavement in Use. 

Have you published a 
total amount of asphalt 
the different cities? 


table showing the 
pavement laid in 
J. B., Chicago, II. 

In the March number of MUNICIPAL ENGI- 
NEERING, Vol. xl, p. 233, will be found a state- 
ment of the amounts of various pavements, 
inc‘uding asphalt, laid in 1910 and proposed 
for 1911, in a large number of cities in the 
United States. Tables taken from the pub- 
lications of the U. S. Census Bureau, show- 
ing the amounts of asphalt laid in a year 
and the amounts in use in the cities of 
more than 25,000 population, will be found 
in vol. xxx, p. 202, and vol. xxix, p. 429. 
The latest full information in this line will 
be found in the annual special reports of the 
U. S. Census, giving “Statistics of cities 
having a population of over 30,000,” the lat- 
est issue giving these statistics for 1908, 
with 1909 soon to follow, probably. 





Maker of Chimney Scaffold. 


Can you tell me where I can get some in- 
formation about “The Unique Adjustable 
Chimney Scaffold’? I am inclosing the cir- 
cular I have, as it may be of some aid to 
you in furnishing the information I desire. 
There is nothing on this to show where it is 
made. G. B., Pomeroy, O. 

The scaffold rests on the roof on each side 
of the chimney, is held by adjustable rods 
or bars with lugs over the ridge of the roof 
and has uprights and horizontal boards to 
hold the building materials. Can any of our 
readers give the desired information? 
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Contributions to this Department are invited. 
Give from your experience for the benefit of others. 
Never mind style of composition, the fact is what is wanted. 











Characteristics of Bituminous Highway 
Materials. 

To the Editor of MUNICIPAL ENGINEERING: 

Sir—some of the technical journals and 
various pamphlets issued by the promoters 
of private interests, have recently spread 
broadcast many statements in regard to the 
characteristics of materials used in the con- 
struction of bituminous highways, which not 
only display considerable ignorance but also 
misrepresent the position of the writer of 
this communication, by quoting from state- 
ments of his, made on different occasions, 
without regard to the context or the cir- 
cumstances under which they were made. 
It puts the matter in an entirely false light 
before municipal engineers. Suggestions 
having been made that these publications 
should not be permitted to pass without not- 
ice, the following will serve as an answer 
to them. i 

In the discussion by Mr. Geo. C. Warren 
of the paper by Mr. H. G. Lykken, City Engi- 
neer of Grand Forks, N. D., presented at the 
meeting of the American Society of Munici- 
pal Improvements at Grand Rapids, and rec- 
ently published in MUNICIPAL ENGINEERING 
he states that the first, among what he con- 
siders to be the four essential properties of 
a bitumen for highway construction, is the 
cementing strength “‘measured by the break- 
ing strain of compressed bars made of sand 
of standard quality and size, cemented to- 
gether with 10 per cent, of bitumen.” Noth- 
ing could be more erroneous. As long ago 
as 1894, I showed in a letter to the Engi- 
neering News of June ist of that year, that 
the cementing strength of coal tar pitch, 
which has no value at all for paving pur- 
poses, is greater than that of Trinidad or 
3ermudez asphalt, these bitumens being the 
lowest in cementing strength of any mater- 
ials tested, but at the same time well known 
to be the most desirable materials for bitu- 
minous construction. Some of the data there 
given are as follows: 
Coal tar pitch 


15 per cent 2.16 3,884 1,254 
Coal tar pitch 

10 per cent ....-2.07 3,845 2,655 
Land pitch 

10 per cent bit.. 2.13 1,813 761 


; () 
; . 
x 
4 
Berm. Cement 
10 per cent bit.. 2.10 1,955 635 
Lake pitch 
0 per cent bit.. 2.14 1,375 548 


Mr. Warren again harps upon. the fact 
that the ability of an asphalt to withstand 
moisture, without deterioration, as used in 
he laboratory, is the second criterion in de- 
termining the valuable properties of a bitu- 
men. Of course his motive in this direction 
is to attack Trinidad asphalt, which in the 
laboratory, or in the street if improperly 
and unskillfully used, is affected by water. 
He entirely fails to present the strongest evi- 
dence of the futility of such a claim by dis- 
regarding all the service tests of this ma- 
terial under the most trying conditions, as 
on Fifth avenue, New York, or in the 
English climate where pavements construct- 
ed with Trinidad aasphalt have shown no 
evidence of being attacked by water, dur- 
ing a long period of years. 

Mr. Warren states that the fourth cri- 
terion of the valuable properties of bitumen 
is “purity, only scientifically valuable in so 
far as the impurities are soluble salts, or- 
ganic or other matter, liable to cause de- 
terioration.”’ This is another attack on 
Trinidad asphalt, and is raising a buga- 
boo which was laid years ago. The addi- 
tion of the small proportion, a fraction of one 
per cent. of the soluble salts found in the 
water accompanying Trinidad asphalt in 
its crude state, and which remains in part 
in the refined material, to other asphalts 
such as Bermudez and the resilient pitches, 
produces no effect upon them, either in the 
laboratory or in construction work, As a 
matter of fact, experiments have shown that 
they will increase the capacity of all bi- 
tumens to resist water, 

Mr. Warren’s statement can hardly be at- 
tributed to ignorance except, perhaps, with 
regard to the value of the determination of 
the cementing strength of a material, but are 
manifestly made with the object of attack- 
ing materials which he does not employ, and 
with which he is in competition. 

In a pamphlet given wide publicity by the 
Warren Brothers Company, entitled ‘Asphalt 
—Its Origin and Development and Asphalt 
Pavement Construction, by George C. War- 
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ren,” an attack is made on the writer of 
the present article, on the ground of incon- 
sistency, by quoting excerpts from a num- 
ber of his publications, or those of the Bar- 
ber Asphalt Paving Company, which have ap- 
peared at different times. He cites a 
pamphlet issued by the Company, and quotes 
a statement in regard to Bermudez as- 
phalt, disparaging to that material, but fails 
to state that this comparison was between it 
and the lake asphalt of Trinidad, and not 
with other asphalts. The facts stated in 
the pamphlet are as true today as _ they 
were when published. Bermudez asphalt 
does not possess the great uniformity which 
is characteristic of the Trinidad Lake as- 
phalt, the latter being a standard material, 
of which every cargo has been of the same 
character as another, during a period of 
more than 30 years. Bermudez asphalt is 
much less uniform in character, and re- 
quires much more skill in handling than 
Trinidad asphalt. It will not withstand the 
abuse in unskilled hands which is possible 
without injury, to the latter asphalt. When 
properly refined and manipulated it is, how- 
ever, a very desirable solid native bitumen, 
and especially so where one is required, as 
in the construction of bituminous broken 
stone roads by the penetration method, of a 
higher percentage of bitumen than that off- 
ered by Trinidad asphalt. The Barber As- 
phalt Paving Company is quite justified in 
pronouncing it the most desirable material 
available today as a road asphalt or binder. 

Mr. Warren and some others, have called 
attention to what they term a most glaring 
inconsistency on the part of the writer. In 
two papers delivered, the one at Atlantic City 
and the other at Seattle, Wash., at about the 
same time in 1909, in one of which he recom- 
mends the use on the Pacific Slope, of resi- 
dual pitches and flux of suitable quality as 
a cementing material or binder for the con- 
struction of bituminous broken stone roads, 
and in the other, presented in the East, sug- 
gests that the solid, native bitumens are 
much more desirable than materials originat- 
ing in petroleum oils alone, even if the lat- 
ter are of an asphaltic nature. The writer 
would make the same statement today. The 
solid natural asphalts cannot be _ recom- 
mended on the Pacific Slope, as they are not 
available there in competition with the resi- 
dual pitches, owing to the cost of transpor- 
tation. Further, it should be said that on 
the Pacific Coast a certain amount of resi- 
dual pitch is available which is carefully 
prepared under scientific supervision, but in 
amount not equal to the demands for its 
use in that locality, in consequence of which 
the supply reaching the eastern seaboard is 
of carelessly prepared material which can- 
not be accepted under strict specifications, 
such as those of the city of Los Angeles, 
which require tests showing that the resi- 
dual pitch must not have been overheated 
in the process of manufacture. Much of the 
residual pitch shipped East is a material 


- W. Adams, 


not manufactured especially for paving pur- 
poses, but merely a by-product or residue 
remaining from the distillation of the Cali- 
fornia petroleum in the manufacture of burn- 
ing oil and lubricants, 

It is possible that satisfactory residual as- 
phalts may be shipped to the East when the 
California supply of such materials is larg- 
er than that needed to fill the local de- 
mands, and at a price which may, when 
freight rates are reduced below those now 
demanded by the railroads, enable them to 
meet Eastern competition. In the writer’s 
opinion, at the present time, it is not safe 
to permit the use of these materials in our 
larger cities. 

Referring to the ‘Letters from Prominent 
Civil and City Engineers” contained in Mr. 
Warren’s pamphlet, the one from Mr. C. 
dated April 8, 1901, refers to 
300,000 yards of pavement laid by Mr. War- 
ren in Utica, N. Y. prior to 1901. This 
was, of course, laid with Trinidad asphalt, 
and it is notable that one of the streets had 
been in use for 15 years, with almost no 
repairs. 

In another letter, that of Henry C. Allen, 
he pays a deserved compliment to about 400,- 
000 yards of asphalt pavement laid by the 
Warren-Scharf Paving Company under Mr. 
Warren’s management, and states that the 
results were wholly satisfactory. This work 
was done entirely with Trinidad asphalt. 

Mr. C. C. McCoomb of Watertown, N. Y., 
under date of Feb. 23, 1911, certifies that 
30,000 square yards of pavement laid by 
Mr. Geo. C. Warren in that city with Trini- 
did asphalt is “* in good condition and bids 
fair to last a number of years.” 

A similar communication from the, at 
that time, City Engineer of Oswego, N. Y., 
may be noted and, in fact, nearly all the 
letters appearing in this portion of Mr. 
Warren’s book, confirm the high opinion in 
which various officials hold the work laid 
by Mr. Warren’s company using Trinidad 
asphalt exclusively. 

Under the circumstances it is evident that 
Mr. Warren’s statements are misleading and 
the preceding facts have been put in form 
for the information and guidance of engi- 
neers not having an intelligent understand- 
ing of the situation. 

CLIFFORD RICHARDSON, 
New York City. 





Reinforced Concrete Reservoir Construction. 


To the Editor of MUNICIPAL ENGINEERING: 
Sir—I was employed by the contractors to 
handle the work the same as if it was my 
own. The reservoir as built measures 60x 
100 ft., 16 feet*deep in the inside, con- 


structed entirely of cement reinforced with 


corrugated steel bars, ranging in size from 
% inch to 1 inch. The capacity at the 
water line, which is 12 ft., is computed at 
500,000 gallons, 250,000 gallons to each 


room, a partition wall being in the center. 
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The walls are battered, measuring 16 inch- 
es at bottom and 12 inches at top. The floor 
is 10 inches thick. The main girders in 
roof are 12x19 inches and cross girders 
6x14 inches thick. In the walls at the out- 
side edge are placed % inch rods perpendi- 
cularly every 9 inches; on the inside of wall 
%,-inch rods every 12 inches; and horizonial- 
ly %-inch rods every 24 inches against the per- 
pendicular ones; in the floor % inch rods 


every 12 inches both ways, lengthwise and 
crosswise. The footings are 5 feet wide and 
extend 12 inches under the floor, reinforced 


with cross rods every 6 inches and length- 
wise every 6 inches. The columns, of which 
there are 6 in each room are 14x14 inches 
reinforced with four %-inch rods riveted 
every 14 inches in height. The main girders 
have eight 1 inch rods in each, four of which 
are neaft the under side of the girder run- 
ning straight through. The other four rods 
are 2 inches higher and are bucked over 
the columns. The cross girders, of which 
there are 22, have 4 rods of % inch thick- 
ness, 2 of which run straight through the 
main girders and 2 at the upper side are 
bucked the same over the columns and main 
girders, forming a complete tie for the en- 
tire roof. The roof panels are but 3 inches 
thick, reinforced with expanded metal of 
2%-inch mesh. The spans are 16 feet 8 inches 
and 15 feet in the clear. The panels are 
about 4 feet by 15 feet. There are 3 main 
girders. Around the wall at the top is a 
coping extending out 4 inches and 18 inches 
deep, in which 5 rods are placed, 3 on the 
outside of the perpendicular rods and 2 on 
the outside of the inside perpendicular rods, 
all being wired together and spaced. 

The concrete is composed of 1-2-4. The 
rock was crushed on the ground, passing a 
% inch ring. The walls on the inside were 
finished with a mortar 1 to 1, % inches 
thick on the sides and 1 inch thick on the 
uoor. 


The entire outside was coated over with 


one coat of tar applied hot. The entire 
structure is covered over 2 feet deep with 
the soil. The depth in the natural ground 


was about 10 feet (I mean to say that the 
reservoir is 10 feet in the ground). 

There is a man hole to each room with iron 
steps built in the wall. Each room has 4 
ventilators. The entire job was done -in 
about 90 days with the exception of the 
excavating. In the neighborhood of 45 tons 
of corrugated steel was used in the work 
and 800 barrels cement. 

F. S. B., Shenandoah, Iowa. 





Remedy for Over-Printed Blue-Prints. 


To the Editor of MUNICIPAL ENGINEERING: 
Sir—If W. H. R., Kelso, Washington, will 
as soon as he takes his blue print from the 
wash tray, while it is still wet, lay it out on 
the table and by means of a camel’s hair 
brush spread evenly over the surface a wash 
of hydrogen peroxide and then dry in the 
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shade he will meet with a surprise. A 25 
cent bottle will cover 26 to 30 yards of prints 
and it will sunproof them. To get the best 
results the prints should be printed dark. 
They should be exposed to the light until 
the paper shows a gray motley appearance. 
A. H. GILLILAND, 
Civil and Consulting Engineer. 
Indianola, Iowa. 





Concrete Bench-Marks in New Orleans. 


New Orleans, La., has 28 permanent 
bench-marks, recently installed. The con- 
struction of the bench-marks is shown in 


the accompanying diagram. They consist of 
granite pillars, about 200 pounds in weight, 
Saget Copper Fin 
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set in a large concrete base. The marks 
are placed chiefly in public squares and 
parks, these locations affording the least 
likelihood of their being moved by excava- 
tion in the course of improvements. 





Quality of Creosoted Wood Blocks Used on 
Michigan Boulevard, Chicago. 
To the Editor of MUNICIPAL ENGINEERING: 
Sir—Inasmuch as the wood-block pavement 
which was in successful use for ten years on 
Michigan Boulevard, Chicago, in front of the 
Auditorium Hotel, ete., was perfectly good, 
and when lately removed in order to widen 
that boulevard and give it a new crown or 
contour, was still in excellent condition, 
that wood-block pavement had undoubtedly 
proven itself to be one of the best and most 
durable wood pavements under extreme con- 
ditions of weather and numerous, heavy 
traffic. Similar wood-block pavements, 
treated with creosote oil of 1.04 to 1.06 grav- 
ity and which distills off up to 315 deg., be- 
tween 65 and 70 per cent. of its weight, and 
which thoroughly impregnates the wood, were 
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heretofore used and are still successfully 
used on various streets and avenues of im- 
portant cities. 

Therefore, the enclosed copy of a report 
by me to the Chicago Bureau of Public Effi- 
ciency is instructive and shows facts worthy 
of consideration in connection with specifica- 


tions for wood-block pavements for such 
streets as wood-block pavements are suit- 
able, 


J. W. Howarp, 
Consulting Engineer on Construction and 

Testing Roads, Streets, Pavements. New 

York City. 

WOOD PAVING BLOCKS FROM MICHIGAN AVENUE, 
CHICAGO. 

I received the five samples of creosoted 
wood paving blocks which were taken from 
the Michigan Avenue wood pavement in 
front of or near the Auditorium Hotel by the 
Engineer of the South Park Board and 
stored at Grant Park until delivered to you 
and sent by you to me for analysis, tests, 
ete., especially of the oil used in their pre- 
servation. These blocks, according to the 
records, had been in use on Michigan Boule- 
vard 94% years. The examination and tests 
showed as follows: 

The wood is a good grade of long leaf yel- 
low pine. The blocks were very well pre- 
served and showed practically no apprecia- 
ble amount of wear and no decay. 

The preservative extracted from the blocks 
gave following results. The blocks still 
contained 14.5 pounds per cubic foot of the 
preservative. The records showed that the 
original content of the block was 16 pounds. 
The loss of preservatives, therefore, was 
only 1.5 pounds per cubic foot in 9% years. 
This was the very lightest portion of the 
preservative and did not materially injure 
the quality of the blocks in respect to re- 
sisting decay nor detract from the physical 
or wearing qualities as against weather and 
traffic. 

The fractional distillation of the extracted 


preservatives gave following results: 

Between 0 and 170C...... 3.30 per cent. 
Between 170 and 200C...... 1.43 per cent. 
Between 200 and 210C...... 5.98 per cent. 


Between 210 and 235C...... 
Between 235 and 270C...... 
Between 270 and 315C...... 


1.57 per cent. 
12.30 per cent. 
16.52 per cent. 
Total wp to SlbC. «6 .<sccs 41.1 per cent. 
Ble CE BOOVE. iicdnicasaes 54. per cent. 
PE ne kG eialw wide Wea Ss 4.9 per cent. 


100 per cent. 

A second or check distillation on another 
sample of extracted preservative showed that 
the distillate up to 315C. is 46 per cent. 

The specific gravity of the extracted pre- 
servative is 108. The specific gravity of 
the original preservative, which was a creo- 
sote oil made from coal tar, I estimate was 
between 1.03 and 1.06, which confirms certain 
records of past years indicating that the 
gravity of the original coal-tar-creosote oil 
used in the above pavement was 1.06. 

As for the natural resin of the wood, I 
was careful to exclude that from the distil- 
lation tests up to 315C. A little of the resin 
appears in the distillate above 315C. 

The distillation was of course made with 
the exclusion of air in the retort, etc. 

The long and successful use of the good 
yellow pine creosoted blocks on Michigan 
Avenue, proves that such wood . blocks 
treated with creosote oil of a gravity of 1.06 
or a little lighter gravity and an oil which 
when new yielded, by fractional distillation 
up to 315C.,. between 50 and 75 per cent., 
and after 914 years, a distillate up to 315C. 
of 46 per cent, made a successful, durable 
pavement under severe climatic conditions 


and numerous and heavy city traffic. 


Granite Paving Tests in New York. 


A joint committee of delegates from the 
Fifth Avenue Association, the Merchants’ 
Association, the City Club and the West End 
Association of New York recently made a 
report to Borough President McAneny con- 
taining a number of recommendations regard- 
ing the paving situation in the city. More 
intelligent methods of construction and 
maintenance, together with a more careful 
selection of material, were recommended. 
Careful tests of different types of pavement 
were asked, with a view to selecting a mate- 
rial best suited to New York’s needs: espe- 
cial attention being called to stone block 
pavement, with the recommendation that the 
Liverpool (England) specifications should be 
followed in order to compare the paving 
stones with a small face to those larger tvpes 
previously used in New York. 

Mr. McAneny invited the committee to a 
conference at which he and his consulting 
engineer were present. He promised to do 
as was recommended and. plans were made 
for building two experimental sections of 
stone pavement on Lafayette street. 

These two sections of pavement of 1.800 
square yards and 2,690 square yards, respect- 
ively, are to be made of cubes and setts. 
The cubes measure 4 inches on each side 
and the setts are 3144 inches wide, 6% inches 
deep and from 5 inches to 7 inches lone. 
The granite is to be imported from the north 
of Wales. The specifications are modeled on 
the English one, but do not folow it exactlv: 

If these pieces of pavement are made as 
proposed they will serve a most useful pur- 
pose. At present there is nothing of the 
sort in the country. They will serve as a 
model both as to the cutting and the laying 
of the blocks, and also as a gauge whereby 
to test the relative toughness and durabilitv 
of our own granites. They will demonstrate 
that the best pavement is the most eco- 
nomical. 

One great stumbling block in the wavy of 
better methods is the habit of building pave- 
ments as if they were temporary affairs and 
not permanent construction, which must al- 
ways be maintained. If anew pavement is to 
be put down it is usual to ask first how little 
ean it be built for, or how much can we get 
for the money, rather than how to get the 
longest and best wear at the least ultimate 
cost. In other words, we consider the first 
cost rather than the ultimate economy. 

It is a fact which has been abundantlv 
proved by the experience of other cities that 
the best pavement is the most economical in 
the long run. And New York’s experience 
certainly demonstrates clearly that cheap 
pavements are not economical, but the au- 
thorities have never acted on this assump- 
tion. More attention has always been paid 
to first cost than to durability. 

As an illustration of this false economv. 
even with the sample piece of English pave- 
ment which Mr. McAneny has promised to 
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lay, it is proposed to lay blue stone curbs of 
the ordinary kind rather than the properly 
dressed and more substantial granite curbs 
of the kind used in Liverpool, for the reason 
that the granite would cost too much. Gran- 
ite curbs may cost more, but they are un- 
doubtedly needed and would prove the most 
economical in the long run. 

If, for instance, a pavement costing $5 ber 
yard can be laid which will last 20 years. 
such an one is much more advantageous for 
the city than one costing $3.50 per yard which 
will last only half of the time. Not onlv 
would the actual cost of construction be less. 
but the better pavement would require less 
repairs, it would be easier to clean, and. 
above all, it would furnish the better service 
to the people. 

In many European cities it is the custom 
to keep the most exact statistics as to the 
wear and cost of pavements, and in places 
where this is done one may be sure to find 
pavements of the best quality, because such 
pavements invariably demonstrate _ their 
greater economy under use. 7 

The city of Liverpool is a notable case in 
In 1874 that city abandoned the pol- 
icy of using cheap pavements and adopted 
one, to which it has adhered to ever since. 
of putting down the pavement best suited to 
the traffic, regardless of first cost. Since 
then there has been a constant fall in the 
expense of maintenance, so that now the 
gross annual outlay per mile, including inter- 
est on the capital invested and the sinking 
fund charges, is less, by more than 25 per 
cent, than it was before the city had the 
superb pavements which it now has. And 
during this time the inhabitants have had the 
inestimable benefit of pavements so good that 
the cost of moving merchandise over them is 
far less than it was formerly; the cleanli- 
ness, healthfulnmess and appearance of the 
city has been greatly improved, and the 
pleasure and convenience of all who use the 
streets has been increased. 

As stone pavements are the most important 
kind for a city like New York, where traffic 
is of the heaviest kind, it was felt that 
attention should first be directed to them. 
For many years past the tendency in Europe 
has been towards smaller stone for paving 
purposes. With small stones, narrow joints 
and a true foundation of concrete, it is pos- 
sible to make stone pavements which are 
smooth and comparatively noiseless. The 
surface of a stone pavement of the Liver- 
pool type is almost as even as if made of 
brick, but as the granite of which they are 
composed is harder and tougher than any 
artificial substance can be, they will greatly 
outlast a pavement of that sort. 

Most of the streets of Liverpool are paved 
with 3% or 4-inch cubes, and the larger 
stones, which they call setts, are used only 
for streets where the traffic is of the heaviest 
kind, but these setts are only about oOne- 
quarter of the size of the stones which we 


point. 


use. Few people here have any conception 
of how small the smallest stone paving blocks 
now being used in Europe are. In Liverpool 
streets are now being paved with 24-inch 
cubes laid on a thin bed of granite chips 
above the concrete foundation. 

When it was determined to use pavements 
of only the best quality for Liverpool, one 
of the principal streets was paved in sections 
with granite from different quarries, so that 
their relative behavior under heavy traffic 
could be observed. After five years’ use it 
was found that a certain section had worn 
down so much that it was thought the foun- 
dation had given away, but upon examination 
it was found it had not. The stones were 
relaid upon a thicker bed of sand, so as to 
bring them up to the neighboring surface; 
but they soon became so rutted that thev 
had to be taken up and removed, while gran- 
ite from other quarries in adjoining sections 
showed no perceptible wear. Twenty-one 
years after being laid certain granites from 
the North of Wales stil showed no percep- 
tible wear, except for a slight rounding off 
of the edges. Stone of this latter kind is 
now used entirely for the pavement of Liv- 
erpool and it is the same stone which it is 
proposed to use on the sample pieces of 
pavement in Lafayette street, New York. 

Following the example of Liverpool, it is 
the intention of the authorities here to lav 
other pieces of pavement adjoining these, 
made in the same way, but of American gran- 
ite, so that we can see how it wears in eom- 
parison with the Welsh stone. 

American granite is doubtless as good and 
tough stone as can be found anywhere, but 
the trouble is no tests have been made and 
no one seems to know which of our granites 
will wear the best. This is a matter of the 
greatest importance, for if some granites will 
become ruined in five years’ wear, as was 
shown in the Liverpool tests, while others 
subjected to the same traffic shows scarcely 
any sign of wear after 21 years, the impor- 
tance of knowing which is the best can be 
seen. 

In Europe it is the custom to make esti- 
mates of the traffic of the different streets bv 
carefully counting the vehicles passing over 
them during a certain time and calculating 
their weight. These counts are made at fre- 
quent intervals over long periods of time, 
and thus it is found what the tonnage 
amounts to per yard of width of street, and 
the wear of the pavement is computed in that 
way. Mr. Brodie, the present city engineer 
of Liverpool, finds that granite blocks prop- 
erly laid, of the kind used in Liverpool, will 
stand with impunity a wear of 7,500,000 tons 
per yard of width, whereas the best quality 
of macadam of the same stone will stand 
about 100,000 tons, or only about one sev- 
enty-fifth part as much. 

Besides laying these samples of stone pave- 
ments on Lafayette street, it is the inten- 
tion of the authorities to lay sections of 
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other kinds of pavement on Second avenue. 
where their comparative wear and economv 
can be tested out. 





Status of Engineers. 


To the Editor of MUNICIPAL ENGINEERING: 

Sir—The article in “From Workers in the 
Field,’ by H. Y. Carson, December MUNICI- 
PAL ENGINEERING, and contemporaneous ar- 
ticles written by others, and appearing in 
other publications, in which the writers 
either state or infer that the engineer is not 
properly recognized make me want to add 
to the discussion from my observation and 
experience, 

The attitude of the people toward the med- 
ical and engineering professoins differs only 


in so far as the men of these professions 
hold different attitudes toward the people. 


The medical profession have educated the 
people to look up to them; it is up tu the 
engineering profession to do the same. I 
quote from a Boston doctor, “I do not allow 
their cases. I run the 
If you come to my 


my patients to run 
case in every instance. 
office complaining of a headache or cold 
feet or of appetite, I don’t take your 
word for it merely; I hunt for the cause of 
the statement by tests, which any gooa 
physician knows and uses if he cares enoug 
to prove a diagnosis.” It appears this doc- 
tor would rather lose a few patients than to 


loss 


lose his professional dignity in order to 
make a few dollars. 
The engineer should hold his profession 


There is a large 
whom there is no 
find, but their standing with the 
public is lowered by their creditable 
associates. Foremost among these I would 
place the would-be, but incompetent, and the 
professionally immoral. Among the latter 
are the reckless, those who think their mis- 
takes and shortcomings will not be discov- 
ered; and those who are ready to do any- 
thing, or leave anything undone, so long as 
thereby increase the immediate 


more sacred than his job. 
class of engineers with 
fault to 
less 


they can 


monetary receipts. These are the particu- 
lar friends of the fake promoter and the 
“stand-in” contractor; also being strong 


bidders for official and government positions. 
The strength of the chain is judged by the 
weak, broken link, not by the strong, un- 
broken ones. We must either educate the 
public to distinguish between good, bad and 
would-be engineers, or, as a body, become 
worthy of respect before we can rightly ex- 
pect to receive it. 

3eing one of the small men of the pro- 
fession, and coming in contact with the irri- 
gator, I speak from experience. I find the 
irrigators commonly entertain the 
engineer is a “man with an 
“instrument” being the 


practical 
idea that the 
instrument,” the 


only difference between themselves and the 
engineer. 


From the mistakes of these engi- 


neers (?) I have had to correct I feel the 
irrigators could be justified in considering 
themselves superior to the “man with an 
instrument.” The greatest fault I find with 
most of the engineers I have followed is 
that they left no records of what they did; 
and, by their inaccuracy, incompleteness and 
guessing and accepting the directions of 
their employers, whether engineeringly 
sound or not, thereby educating these em- 
ployers to believe that such methods were 
good engineering practice. This state of af- 
fairs always caused me to do much other- 
wise unnecessary work, an additional ex- 
pense for which I never received thanks, or 
alse to do as so many of the others have 
done, viz: base the operations on a grand 
guess. Measured by immediate costs, the 
man who pays the bills is liable to believe 
that the one who guesses is superior to the 
one who knows. 

Many professional men object to advertis- 
ing as “unprofessional,” but a campaign of 
publicity and education would result in much 
good. Each engineer can add his little to 
help the cause along. For myself, I do some 
advertising along impersonal, educational 
lines. I consider it no less professional than 
the business card, and it does more good. 

Since heing discharged from a job early 
in the year because I would not reach a 
predetermined conclusion, contrary to fact, 
to benefit one of the directors of the canal 
for whom I was working, I have made this 
resolve: Hereafter I will insist on suffi- 
cient investigation to know I am right, not 
accepting careless, incomplete work or as- 
sumed facts; I will make it as much a part 
of the work to leave a record of what I do, 
for the benefit of employer and future engi- 
neers, as to do the work itself; I will do my 
work as I believe it should be done, from an 
engineering standpoint, as near as my abil- 
ity will allow, without fear or favor of the 
ideas of employer or others; and I will lose 
my job rather than stop short of, or deviate 
from, these resolutions. Could our profes- 
sion, as a whole, take some such determined 
stand it would be a question of a very short 
time before the public would look up to us, 
instead of trying to advise us how to con- 
duct our work. I know this is a hard thing 
to do, for to quote from E. Tappan Tannatt: 
“The engineer who upon the completion of 
the design of a plant informs his client that 
the pump will show an efficiency of 45 to 50 
per cent. is turned down as incompetent and 
not up to date, because ‘Mr. So-and-So will 
sell me a plant which will show an efficiency 
of from 65 to 85 per cent.’” In conclusion 
he says, “When the irrigator learns to look 
to qualified engineers rather than jobbers for 
advice, he may expect to learn more accu- 
rately as to just what he may expect of the 
future.” 

HARTSON A, MARK, 
Concrete and Irrigation Engineering. 
Morrill, Neb. 
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Higher Courts.—Centralia City Court.—No Appeal from Viewers. 





Decisions of the Higher Courts of Interest to 
Municipalities, 

Intention of Officials Does Not Modify an 
Ordinance.—The testimony or opinions of 
individual members of a legislative body are 
not admissible to show what in fact was in- 
tended or meant by an ordinance; and hence 
the opinion of a chief of police as to the pur- 
pose of a city council in passing an ordi- 
nance fixing rates to be charged for elec- 
tricity, and that a later ordinance not refer- 
ring to it was intended to aid and supple- 
ment it, and the opinion of a city engineer 
who furnished information and recommenda- 
tions to the council, before the passage of 
the ordinance, are not admissible to show 
the intent of the council, since that must ap- 
pear from the ordinance itself.—Ex parte 
Goodrich (Cal.), 117 P. R. 451. 

Extension of Water Service by Private 
Company Does Not Exclude Power of Mu- 
nicipality to Supply Its Own Plant.—That a 
water company erects its plant and pro- 
ceeds to supply water to a particular terri- 
tory pursuant to its charter right, and sub- 
sequently, when a borough is created from a 
portion of the territory, continues to supply 
the inhabitants with water and to supply the 
borough with water for fire protection at 
fixed rates, and on the increase of the bor- 
ough extends its mains and builds additional 
fire hydrants at the borough’s request, does 
not raise an implied contract between the 
water company and the borough, excluding 
the power of the borough to supply water by 
its own plant.—Bethlehem City Water Co. 
v. Bethlehem Borough et al., 80 A. R. 984. 

Liquidated Damages Which Have Been 
Withheld May Not Be Refunded After Part 
Payment Is Accepted.—A contract with a 
city for the removal of ashes and rubbish 
from the streets provided that for each fail- 
ure to so remove the sum of $2 might be 
deducted by the city engineer from the pay- 
ments to the contractors, and that the sum 
should be considered as liquidated damages, 
and not as a penalty. For many months the 
engineer made deductions and the contract- 
ors accepted payment, without objection. 
This went on for a long time until a new 
city administration came in, when the con- 
tractors presented claims for the amount de- 


ducted, and brought an action’ therefor. 
Held, that, having assented to the deduc- 
tions each month, they could not now im- 
pugn the decisions of the city engineer, for 
the city authorities had a right to believe 
that, when the money was accepted, any con- 
troversy over the deductions made was final. 
—Brockway et al. v. City of Utica (N. Y.), 
130 N. Y. S. 1013. 

City Not Liable for Damages Unless Side- 
walk Obstruction is Two Inches or More in 
Height.—In an action for personal injuries 
from defect in a sidewalk an instruction 
that ‘‘unless the obstruction exists two inch- 
es in height or depression (in this case it 
is height), that unless it exists to that 
amount, the sidewalk is reasonably safe, and 
if it does exist two inches, then it is a ques- 
tion for the jury to determine whether or 
not the sidewalk is reasonably safe and fit 
for travel, but, if the obstruction is two 
inches or less, then there is no dereliction 
of duty on the part of the city,’ was not 
obscure, though the word “exists” was used 
for the word “exceed.”—Baker v. City of 
Detroit (Mich.) 132 N. W. R. 762. 

Failure to Repair Street Does not Make 
Street Superintendent Liable for Damages.— 
The San Diego City Charter gives the board 
of public works, subject to ordinances adopt- 
ed by the council, control of the streets and 
all improvements and repairs thereon, and 
authorizes such board to appoint a super- 
intendent of streets “‘whose duty it shall be 
to see that the laws, ordinances, orders and 
regulations relating to public streets” are 
executed, and who shall keep himself in- 
formed of the condition of the streets and 
report the same to the board. Held, that 
failure to repair a street which he was not 
directed to repair by ordinance or order 
would not make the sureties on the bond of 
the superintendent of streets liable for re- 
sulting injuries, though he knew of its dan- 
gerous condition. Edwards v. Brockway et 
al. (Cal) 117 FP. BR. 78st. 

Future Benefits Cannot he Made the Basis 
of an Assessment for a Public Improvement. 
—To determine the amount of benefits from 
a public improvement, the inquiry is, How 
much has the improvement added to the fair 
market value of the property, as between 
willing sellers and buyers, with reference to 
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the uses to which it is reasonably adapted, 
and for which it is plainly available, pros- 
pective as well as present, by strangers, as 
well as by the owner? But probabilities of 
future use, so remote as not to influence 
the price in a present sale, cannot be the 
basis of a determination of benefits or value. 
—Driscoll et al. v. Inhabitants of North- 
ridge (Mass.) 96 N. E. R. 59. 

An Assessment is Assumed Correct Until 
Proven Otherwise.—An assessment levied by 
the sewer commission of a town for the bene- 
fits accruing from a sewer must be deemed 
correct, unless the landowners show that the 
same is excessive.—Driscoll et al. v. Inhabi- 
tants of Northridge (Mass.) 96 N. E. R. 59. 

No Appeal From Appraiser’s Report.—Un- 
der laws providing for assessment of bene- 
fits for street improvements, and declaring 
that the reports of appraisers shall be con- 
clusive on all the parties thereto, no appeal 
lies from such reports of the appraisers. 
Holderman v. Town of North Manchester 
(Ind.) 96 N, E. R. 29. 

Time Limit of Contract is Applicable Only 
to the Parties to the Contract.—Stipulations 
in the contract between the municipal author- 
ities and the contractors who undertook the 
work of construction, providing for penalties 
in the event of failure on the part of the 
contractors to carry out the terms of their 
contract with the municipality, could not be 
invoked by the plaintiff in this case, who 
was not a party to the contract last re- 
ferred to.—Town of Decatur v. Jaudon 
(Ga.) 72 S. EB. R. 351, 





Compensation For Engineering Service 
Not Affected by Extension of Contrast Time 
Limit.—Where, having reference to the con- 
templated construction of a system of water- 
works, a civil engineer made to the munici- 
pal authorities of the town proposing to con- 
struct the waterworks a written proposition 
offering his services in the following lan- 
guage: “I will do all the work necessary to 
get up a complete set of plans and specifica- 
tions for your proposed waterworks; said 
plans and specifications will be such that 
you will be able to invite bids on the same; 
and after the contract is awarded from the 
bids I will supervise the construction of the 
work and see that the same is carried out 
according to the plans and _ specifications 
adopted by you. I will make a proposition 
to do all the work for the lump sum of 
$1,500, this amount to include all expenses 
of getting up the plans and specifications 
and the supervision of the work after the 
same has been contracted’’—and this propo- 
sition was accepted without additional stipu- 
lation or qualification, the engineer could 
not recover against the municipality for ad- 
ditional services and expenses which were 





rendered and incurred by him after the time 
fixed in a contract between the municipality 
and the contractors who were to construct 
the waterworks had expired. His right of 
recovery was limited to the lump sum named 


, Should recover the same. It 


in the proposal.—Town of Decatur v, Jaudor 


(Ga.) 72 S. E. R. 351. 





The Report of Viewers on an Improvement Ad- 
mits of No Appeal. 

In a decision by Judge Henderson of Su- 
perior Court of Pennsylvania (46 Pa. Super. 
Ct. 502), the right of viewers to assess the 
value of damages paid to parties whose prop- 


erty was damaged, was affirmed. The ap- 
peal was taken on the ground that none 


of the appellant’s property was “taken, in- 
jured or destroyed”’ but that he was assessed 
benefits to pay damages for property which 
was damaged. It was not declared that 
there was a charge made for damages paid 
to others whose property was injured; but 
that there was an allowance of damages to 
the amount of $2,200 to two property own- 
ers whose land was injured, which amount 
was not declared by the viewers to be as- 
sessed against the city, and that for this 
reason the amount so allowed was included 
in the total assessment for the cost of con- 
struction, 

The record brought up in the case showed 
that the amount assessed against the appel- 
lant was only his proportion of the actual 
cost of the sewer. He gave no statement of 
means by which the persons allowed damages 
Was assumed 

that those having damage 
doubtless go to the city for 
reimbursement. But the conclusiveness of 
the report of viewers on the cost of the 
work, showing that the assessed value of 
the improvement represented the benefit of 
the abutting property owners, allowed no 
grounds for the implication that damages 
had been included in the assessment. It 
was stated that when the report of the view- 
ers on an improvement is confirmed, it is 
conclusive. 


by the court 
claims would 





Centralia, Illinois, City Court Sustained. 


Judge McBride recently sustained the 
Centralia City Court in an opinion which 
he handed down in the test case which was 
sent first to the Circuit Court, to establish 
whether the new court was really legal, ow- 
ing to its peculiar geographical location in 
two counties. 

Judge McBride, in his opinion, says that 
courts are for threefold purposes, to try 
common law cases, chancery cases and crim- 
inal cases, and that the Centralia court 
qualifies in all respects except its right to 
try criminal cases from Clinton County, 
which would be clearly invalid. Because the 
local court is unquestionably authorized to 
try proper Marion County cases, he feels he 
would not be warranted in saying that the 
City Court is invalid. In Judge McBride’s 
opinion it is a matter for the Supreme Court 
to construe the law, or for the legislature 
to amend the jury act. The petition was 
dismissed, and the case will be appealed 
to the Supreme Court. 















































Recent Progress in Good Roads.—New Hampshire Trunk Lines. “* ""™ 





Recent Progress in the Good Roads Cause. 
(Continued from p. 470, December number.) 
NEW YORK. 

The reads of New York are now in charge 
of a Department of Highways, the commis- 
sioners being C. Gordon Reel, superintendent 
of highways; John A. Bensel, State engi- 
neer; Charles E. Treman, superintendent of 
public works, with Charles P. Dillon as sec- 

retary. 

The first State-aid law was passed in 1898 
and put the selection of roads to be im- 
proved and the supervision of construction 
in the hands of the State engineer. One-half 
the expense of constructing such roads was 
paid by the State, 35 per cent. by the county 
and 15 per cent. by the town or by the prop- 
erty benefited, the latter in case they had 
petitioned for the road. It was also pro- 
vided that after the construction of a road 
all road taxes on the abutting property 
should be paid in cash. This law, as amend- 
ed from year to year, was in force until the 
formation of the State Commission of High- 
ways in 1908. A law passed in 1903 author- 
ized towns to vote to pay all road taxes in 
cash. On such roads and on the roads con- 
structed by the State the State paid one- 
third of the cost of maintenance. In 1907 
this was changed so that the State paid a 
graduated proportion of this cast, ranging 
from one-half in townships where the valua- 
tion was $5,000 per mile of road or less, to 
one-third where the valuation was more 
than $13,000 per mile. Maintenance of the 
highways improved by the State was as- 
sumed by the State in 1906, the towns to 
pay $50 per mile per year and the State to 
pay the remainder from _ appropriations 
made for that purpose. The appointment of 
a county engineer was authorized in 1904. 
When the number of highways to be im- 
proved began to exceed the limits of the 
State appropriations available a waiting list 
was provided in order of application, and 
roads were taken up for improvement in 
this order, 

The people of the State voted in 1905 for 
a bond issue of $50,000,000 for road con- 
struction. 

January 1, 1909, the new law creating the 
Department of Highways and making other 
important changes in practice went into ef- 
fect, and for the years 1909 and 1910 the 


roads were under a commission of three 
members appointed by the Governor. Coun- 
ty superintendents of roads were permitted 
to be appointed by county boards of super- 
visors, and district superintendents to be 
appointed by thé State commission to act in 
counties not appointing them. Town super- 
intendents with enlarged powers and duties 
were also provided. Labor road taxes were 
abolished entirely. State highways on pre- 
scribed lines to cover the counties of the 
State and to be paid for by the State, and 
county highways to be paid for by State, 
county and town in proportions heretofore 
fixed were provided for. These proportions 
were later changed on lines similar to those 
distributing the cost of maintenance until 
the State paid an average of 65 per cent. of 
the cost of construction of county roads. 
Maintenance was well provided for with ap- 
propriations by the State to be distributed 
proportionately to the counties, according to 
their needs, as estimated by the commission, 
and payment by the towns of $50 per mile 
of road, 

This law was again changed in July, 1911, 
and the highway commission is now com- 
posed of the State officials named above, the 
State Superintendent of Highways being ap- 
pointed by the Governor and the other two 
members being such ex-officio. But few of 
the details of the law were changed. 

Appropriations for construction of roads 
under the State aid law have been made as 
follows: 








Com- 

pleted 
Year. State. County. mileage. 
ae $50,000 $63,872 “* 
oe 50,000 42,876 5 
eee 150,000 431,227 35 
|. ee 420,000 1,055,874 20 
ae 795,000 1,748,115 126 
° ee 600,000 2,198,623 112 
ee 1,108,265 2,032,855 158 
ee 50,000 480,000 117 
i Saree 5,000,000 2,101,132 94 
Ae 3,000,000* 1,952,380 311 
on re 3,000,000 1,033,034 809 
ee 4,200,000 1,000,0007 181 
SUES av ataces 4,524,783t 1,231,513 §430 
Totals... $22,948,048 $15,371,5017 2,398 


* Does not include $2,000,000 
ated from preceding year. 

+ Approximate. 

+ Expended. 

§ Includes 77 miles of highway all paid for 
by State. 


reappropri- 
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Maintenance of roads under the system 
of payment of road taxes in cash and State 
aid for maintenance resulted as follows: 


Miles under State County 

Year, system. aid. expenditures. 
BBO 66 :5:6-4% 3,696 $34,517 $138,070 
eer ee 6,497 54,057 222,767 
| re 7,521 67,655 269,994 
a 11,681 102,509 419,491 
eae 24,372 272,249 672,734 
eee 30,952 393,493 917,873 
ne 36,100 483,355 1,062,803 
eee 38,857 594,591 1,206,462 
SO ere 48,190 721,849 1,881,041 
| eee 54,745 1,062,674 1,757,583 
SOOe sneer 79,646 1,441,751 2,526,612 
o>) 79,646 1,591,911 4,673,961 


*TIn 1909 all the roads not improved under 
State aid were included in the system of 
maintenance theretofore in force in the 
towns collecting road taxes in cash. 

In 1907 the total amounts expended for 
maintenance of highways in towns operating 
under the cash-tax system, with State aid 
for maintenance, were as follows: 

State aid $721,849 32 
Raised by towns for highways.. 1,881,041 52 
Bridge and miscellaneous 886,567 34 

1 


Extraordinary repairs ........ 57,627 1 

Compensation of town highway 
GOTMTRIBBIOHSTS cicccccccvvss 263,236 04 
po) er ee eee re $3,810,321 33 


This amount took care of 48,190 miles of 
highway and the maintenance cost was there- 
fore $79.07 a mile. These highways are the 


ordinary roads, not those improved by the 
State. 
In 1907 the expenditures for the main- 


highways in the State 
improved under State 


tenance of all the 
which had not been 
aid were as follows: 


BWW TENOR 6 acc ctces $2,526,612 39 
MRE Bo idip a incarsia.es erin ses nse ,441,751 20 
Baetance from 1908 .....ccc.e 197,012 10 
gS re a re 749,882 24 
PEOCOINGEY TAROS 2 6c ccc escsccs 203,845 26 
Miscellaneous taxes .......... 392,142 27 
Town superintendents’ salaries. 504,562 63 


Supervisors’ and town clerks’ 


MME cig wae Oe Cnedaielane eieewle eee : 93,327 99 
| ns a et Pere ee $6,109,136 08 
The amount actually expended was less 


than this sum by the unexpended balance, 


which seems to have been $1,049,262.74. 
This includes macadamizing of 2,318 miles, 
graveling of 8,177 miles and shaping and 
crowning of 53,621 miles. As there are 


expended 
was 


79,646 miles in all, the actually 
average cost of mainténance per mile 
$63.53. 

In 1910 the funds for the maintenance of 
town roads, being all the roads in the state 
not improved under state aid, were as fol- 
lows: , 


DeeWAG TAEOD 66cs cv cwccc ies $4,673,961.69 
SINE Sig: aa ia'a boise (ea 614 kW 1,591,911.72 
mares from. 1908... .cccce0s 1,049,262.74 
SS oe 261,553.15 
DRMERINOTY TAREG: ..ccccccweccn 602,603.97 
Town highway commissioners’ 
IND, | oa hacia ules 6 o's a ces 581,652.07 
Supervisors’ and town clerks’ 
I re rere eer eee 112.685.89 
Laying out and altering high- 
MURR, ec ece sare pisos were oe a os) oe 8,804.29 
cy ROR ON ere eee grace $8,882,455.52 


As there are 79,646 miles of these high- 
ways, the average cost of maintenance per 
miles is $104.84, after deducting $532,181.91 
balance remaining unexpended at the close 
of the year. 

The first expenditures directly by the state 
for repair of roads built under state aid 
were made from the appropriation of $1,500,- 
000 for that purpose in 1909, when $900,000 
Was spent in resurfacing about 200 miles of 
completed roads and about $600,000 in main- 
taining the other 1,600 miles. For 1910 the 
appropriation was $1,800,000, of which $725.,- 
000 was expended in resurfacing and about 
$1,000,000 in repairs, patrol system and oil- 
ing of about 2,200 miles, the oiling being 
confined to 1,010 miles, at a cost of about 
$350,000. The appropriation recomemended 
by the commission for 1911 was about $1,300,- 
000, less being required for constant mainte- 
nance, although the mileage of roads was 
increased about 500. In resurfacing con- 
tracts were let during 1909 and 1910 for the 
following materials: 


Miles 

ASPAGIC WACREAM 5.o60 esis Kok Ke ewae 71.27 
Pr cas SS avin ities taiboh ih ox: incl is vatig ich aes 0.99 
MMMM Us she Ale iohistorateietp acs RNs ah eceiA caeusieiostane 7.02 
I coals ia ic rane aces xn Matas ie Gael 1.00 
NE ONIN 5 cw, iratichcar bie, bo terree).eiieyalaianmiole 1.45 
NE a arc! Dacre Sibsia acters pia Sie ae ee AiR nel 9.50 
yo ee 88.50 
IN eR Se ca feo va on ci eae 3.15 
UPTO CPOREMIORE. ok os 6 nics ccs oo eb a0 4.33 
PE? SShindoconcner canta At Goong arauene weet eee 187.21 
Patrolling 2,200 miles of highway cost 
about $106 a mile, supervision cost $24.50, 


inspectors and superintendents $12.50, office 
charges $1.50, making total cost of super- 
vision $38.50 a mile, of which about half is 
chargeable to the patrol system, making it 
cost $125 a mile in all. 

The total mileage of town roads being 79,- 
646, and of improved state and county roads 
2,398, the total mileage of roads in the state 
is 82,044, unless there is some duplication 
in these reports. 

Roads constructed in 1910 averaged in cost 
about $11,430 per mile for bituminous ma- 


cadam, $10,000 for water-bound macadam. 
$15,840 for gravel, $25,300 for brick, and 


$2,000 for earth. 
County boards of supervisors have charge 
of the county and town work, with the county 


and town superintendents, required by the 
latest road laws, as executive officers. An- 
nual reports are required from each office 


to the one above and from the county to the 
state highway department. The following 
will serve to show the activity in the coun- 
ties which has been developed through the 
state work. 

Cayuga county has 1,482 miles of road out- 
side ‘of incorporated cities and villages, of 
which 914 are of natural soil graded and 
drained as needed; about 340 are of gravel, 
of which about 40 miles in small sections 
were improved in 1911 at a cost of about 
$450 a mile; 43 miles are of broken stone 


water-bound macadam, afterwards oiled; 19 
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are of bituminous macadam, of which 14 
miles were improved in 1911 at a cost of 
about $12,000 a mile; and 25 are of broken 
stone macadam laid by town road men with- 
out roller, about 5 miles laid in 1911 in 
small sections at a cost of about $1,500 a 
mile. One bituminous macadam road 2.4 
miles long was built in 1911 entirely at state 
expense, 16 and 26 feet wide and 6 inches 
thick, within the Auburn city limits; one 9.1 
miles long, 14 feet wide, 6 inches thick, was 
built at a cost of $101,000, and paid for 50 
per cent by the state, 35 per cent by the 
county and 15 per cent by the towns; an- 
other 5.3 miles long, cost $67,000 with some 
extras and was paid for, 54 per cent by the 
state, 35 per cent by the county and 11 per 
cent by the towns. Town road work is paid 
for, 33 to 48 per cent by the state, accord- 
ing to the valuation schedule mentioned 
above, and the balance by the towns. The 
work for 1912 includes two bituminous ma- 
ecadam roads aggregating 5 miles, to be built 
by the state and paid for by state, county 
and towns and county work under appropria- 
tions probably not less than those for 1911, 
which were as follows: 


TenWAG TAMER. 20:66 ocicsicvswncess $40,441.04 
NN MI og hb or ae pee a.s Gee oan 23,852.57 
ByIGwS CAMSH oc ccsessccsiccsescse 5,774.00 
Road machinery taxesS............ 2,739.61 
Miscellaneous road repairs........ 9,141.77 

WEE sv caisweece wena seis sean oe $81,948.99 


Essex county has 1,264 miles of material 
soil roads, 100 miles of gravel, 19 miles of 
broken stone macadam, 22 miles of bitu- 
minous macadam and 1,200 feet of brick 
roads. Two bituminous macadam roads, built 
by the state and paid for by state, county 
and towns, are under construction, each 6 
miles long, 16 feet wide and 6 inches thick, 
one costing $56,981.51 and the other $77,- 
651.09. It is estimated that 25 miles of state 
road will be built in the county in 1912. 

Jefferson county had 500 miles of graded 
and drained roads, to which it added 100 
miles in 1911 at a cost of $10,000; 100 miles 
of gravel roads, which was lengthened 20 
miles at a cost of $14,000; 100 miles of 
broken stone macadam, increased in 1911 by 
15 miles at a cost of $18,000; 55 miles of 
oiled roads; and 45 miles of bituminous 
macadam, stone bottom and asphaltic top, 
to which 18 miles was added in 1911 at a 
cost of about $200,000. Of the latter, two 
roads were constructed by the state, each 16 
feet width and 7 inches depth of stone, one 
3.24 miles long, costing $30,978, and one 5.25 
miles long, costing $52,427.51. Two other 
roads, built by the state and paid for 50 per 
cent by the state, 35 per cent by the county 
and 15 per cent by the towns, were 14 feet 
wide and 7 inches deep; one was 5.37 miles 
long and cost $54,120, and another was 4.56 
miles long and cost $49,917. 

Niagara county has 934 miles of road, 
exclusive of city and village streets, and 21 
miles on an Indian reservation. Of these, 


about 475 miles are graded earth roads, 40 
miles are water-bound macadam and 6 miles 
are bituminous macadam built by the state 
and paid for 50 per cent by the state, 35 
per cent ky the county and 15 per cent by 
the towns, at an average cost of $12,000 a 
mile. There are 60 to 70 miles of roads 
built by town officials as funds warranted 
at an average cost of about $2,000 a mile, 
9 to 10 feet wide and 6 inches deep, of 
crushed local field stone. The county has 
2% miles of brick road 16 feet wide, with 
16 feet of earth road alongside, costing $54,- 
800. The county spends about $80,000 a 
year on the earth or town roads. 

The county superintendent of highways of 
Monroe county, in which the city of Roches- 
ter is situated, has published an elaborate 
tabular report of the work in that county 
in 1911. This county has the largest value 
of farm products of any county but one in 
the United States, and consequently pays spe- 
cial attention to its roads. Of the 1,367.68 
miles of road in the county 800.86 have been 
improved by the state at an average cost of 
about $6,800 a mile, half paid by the state, 
about 85 per cent by the county and about 
15 per cent by the towns, and 6.86 miles 
built wholly by the state at a cost of $85,- 
000. The county has built 4.72 miles of road, 
costing $10,125 a mile, paid for about two- 
thirds by the county and one-third by the 
towns. Towns have spent large sums of 
money each year on their roads, $168,859 in 
1911, for example, and the result is shown 
in the following table of condition of roads 
in the county: 


Miles. 

State and state-county roads...... 200.86 
ere CNN ni. Swe tb ae exandancae 299.75 
OE ME ois wis, soo ws anes ae wae 464.15 
EE EE 6c oe wai nrein ies & aeabaidie 2.70 
Total of improved roads......... 967.46 
Earth roads shaped and crowned... 256.71 
EN. PE Screens Ko SSaeuwne eae 143.71 
Total roads in county............ 1,367.68 


The variety of surfaces on 
Monroe county is shown by 
table: 


the roads in 
the following 


I 2 6 as erence we, oe te reload 
Macadam oiled, hot or cold.......... 97.174 


Macadam with glutrin........:...... 4.626 
Macadam with granulated calcium 

EE 156s aso x aie wis a ee ws oes 
Macadam with glutrin and feldspar... 0.630 
ROPOUIS WORE gb 6 os 08 dK0 ses snnes 0.750 
Bituminous macadam asphalt, penetra- 

Se EE ec ce Guinean eae osc 48.234 
Bituminous macadam, tarvia ........ 0.995 
Bituminous macadam, vitovia........ 2.304 
Bituminous macadam, amiesite....... 0.740 
Kentucky rock asphalt, Wadsworth... 5.720 
Sheet asphalt, mixing method......... 0.870 
Concrete cube pavement............. 1.030 
Vitrified clay cube pavement......... 0.250 


Vitrified brick, concrete base and edg- 


RE ree era eey eneee 1.840 
Sheet asphalt, concrete base, steel rein- 
forcement 


The average age of the state roads in 
Monroe county is 6.1 years and the average 
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cost per mile per year for maintenance has 
been $471. The cost of maintenance of the 
county road has been $588 per mile per year. 


Yates county has 730 miles of road. of 
which 4 miles is gravel and 4.68 miles is 
bituminous macadam state road. Of this 
2.68 miles was built in 1911 at a cost: of 
$37,000. About 20 miles of bituminous ma- 
cadam will be built by the state in 1912. 
Ther are no county roads. 

The population of New York is 9,113.614 


and is inereasing about 25 per cent per 
decade. Its 61 counties vary in population 
from 4,000 to 529,000, not including Kings 


and New York counties. 
NORTH CAROLINA. 

The roads of North Carolina are looked 
after by Joseph Pratt, state geologist, and 
W. L. Spoon, highway engineer, of the Geo- 
logical and Economic Survey. No state aid 
is given to road building except the advice 
by these officials, for which department work 
$8,750 was appropriated for 1910 and $5,000 
for 1911. 

There are 46,850 miles of road in the 
state, of which 3,956.5 have been improved. 
Of these improved roads 967 miles are ma- 
cadam in 25 counties, 145.5 miles having 
been constructed in 1910; 1,528 miles are 
gravel in 12 counties, 269 miles having been 
constructed in 1910; 1,445.5 miles are sand- 
clay in 34 counties, 438.5 miles having been 
constructed in 1910; 17 miles of asphalt ma- 
cadam in two counties. There are thus 
2,512 miles of road improved with stone. 
gravel or bituminous macadam; 3,956.5 miles 
improved by special preparation with mate- 
rial brought in. In 1910 814 miles were 
improved by grading and crowning. 

Twenty-four counties have sold $1,888,000 
of bonds for road improvement; 68 counties 
have levied special county or township taxes 
for roads, amounting to $829,898 in 1910. 
about three-fourths to be expended by coun- 
ties and one-fourth by townships; 31 coun- 
ties have appropriated a part of the poll tax: 
68 counties enforce a labor tax, averaging 
about 5 days per year per man; 39 counties 
use convicts in road construction and repair. 
averaging 1,364 men during the year, and 
33 counties lease their convicts to other coun- 
ties. Guilford and Mecklenburg counties are 
especially active in road improvement. About 
50 counties expect to do more or less im- 
provement next year, but the reported appro- 
priation of $4,500,000 for the work seems to 
be exaggerated. Sand-clay roads cost from 2.7 
to 9 cents per square yard, or’ $190 to $760 
per mile of road, 12 to 20 feet wide. 

The county roads are in charge of boards 
of county commissioners of three each, except- 
ing Montgomery county’s five. The town- 
ship roads are in the hands of the board of 
supervisors, made up of the justices of the 
peace, who apvoint a road supervisor for 
each district into which they divide the 


9 


township. 
North Carolina has a population of 2,206.- 
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287, which is increasing over 15 per cent per 
decade. Its 98 counties vary in population 
from 4,000 to 67,000. 

NORTH DAKOTA. 

North Dakota requires an amendment to 
the state constitution before state aid can 
be granted in the construction of roads. The 
necessary concurrent resolution was passed 
by the legislature in 1911, and if the program 
is followed exactly state aid laws can be 
passed in 1915. 

A law was also passed permitting county 
commissioners to appoint county superintend- 
ents of highways and their deputies, and five 
such officers have already been appointed. 
License fees on automobiles, which will prob- 
ably bring in $18,000 a year, were also im- 
posed for the benefit of the highways in the 


-counties in which the applications originate. 


Under the regular road laws the townshiv 
supervisors divide their townships into dis- 
tricts, with a road overseer elected in each 
district. In the counties with county high- 
way superintendents his deputies take the 
place of these overseers. In counties with- 
out township organizations the county com- 
missioners act as the highway board and 
appoint the road supervisors for the dis- 
triets into which they divide the county. 

Maintenance funds for highways are ob- 
tained from poll tax of $1.50, property tax 
by county of 1 to 5 mills per dollar, pay- 
able in cash or in labor at $1.50 to $2 a 
day; property tax by township not to exceed 
8 mills per dollar, payable likewise: auto- 
mobile and motor-cycle licenses. 

A good-roads experiment station with con- 
vict labor at Bismark was authorized in 1909. 
but no special appropriation was made to 
maintain it, 

T. R. Atkinson is state engineer. 

It is reported that there are 59,332 miles 
of road in the state, of which but 212 miles 
are improved. 

North Dakota has a population of 577.- 
056, which is increasing at the rate of 80 
per cent per decade, and its 49 counties 
vary in population from 4,000 to 34,000. 

OHIO. 


The state aid law in Ohio was first 
passed in 1904 and has been improved from 
year to year. It provides that the highway 
commissioner and his three deputies shall, 
from information furnished them by the 
county commissioners of the various coun- 
ties, classify the roads of the state and select 
roads which shall be known as inter-county 
highways or main roads of the counties. 
These inter-county roads shall be the first to 
be constructed by state aid. After these 
have been constructed other roads shall be 
selected and built as state aid roads. Where 
these roads have been improved heretofose 
in whole or in part, such roads or parts shall 
be considered state highways and shall be 
improved or cared for by the state as pro- 
vided by law. 
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In construction the costs and expenses are 
finally divided as follows: State 50 per cent. 
county 25 per cent, township 15 per cent and 
the abutting property 10 per cent. 

In maintenance and repair the costs and 
expenses are to be borne as follows: State 
25, county 50 and the township 25 per cent. 

A recent county road improvement law 
directs the county commissioners to anppor- 
tion the cost and expenses within the fel- 
lowing limits: County not less than 35 per 
cent nor more than 50 per cent, township not 
less than 25 per cent nor more than 40 per 
cent. lands and lots lying within one mile 
of the improvement not less than 20 per cent 
nor more than 35 per cent. This law seems 
to be satisfactory where it has been tried. 

Another law enacted in 1900 has been quite 
some parts of the state, but is 

It divides the cost and expenses 
as follows: Township not less than 50 per 
cent nor more than 66 2-3 per cent and the 
lands lying within one mile of road not less 
than 331-3 per cent nor more than 50 per 
cent. 

The state highways are in charge of the 
state highway commissioner, James R. Mar- 
ker, Columbus. Local roads are in charge 
of boards of county commissioners of three 
members each and a county engineer or sur- 


popular in 
losing favor. 


veyor; and township trustees with one or 
more road superintendents for each town- 
ship. 


The amount of aid given since 1904 un to 
1911 was $1,862,410.49 and the amount appro- 
priated for 1911 was $600,365.92. 

Of the 88,861 miles of road in the state 
24,106 miles had been improved January 1. 
1911; 199 miles under state aid law. The 
improved reads are 14,188 of gravel, 9,687 
of macadam and 231 of brick. In 1910 the 
roads improved under state aid amounted to 
72.87 miles, of which 0.38 mile was gravel. 
38.08 miles were macadam, 21.25 miles brick. 
38 miles macadam with asphaltic surface. 7.67 
miles macadam treated with tar by the pene- 
tration method, 1 mile of gravel with tar 
penetration method and 1.49 miles Portland 
cement concrete. 

In 1911 contracts were entered into as fol- 
lows: Water-bound macadam, 35.33 miles: 
bituminated concrete, 1.25 miles; brick, 11.54 
miles; total, 60.88 miles. On account of the 
lateness of the appropriation for state aid— 
June 14th—there were about 30 miles of 
road carried over for early letting in 1912. 

The 1905 appropriation was $10,000; those 
for 1906 and 1907 were $150,000 each, and 
increased each vear 


since then they have 
from $440,000 in 1908. The amount spent 
by the state for repairs has not been far 


either way from $250,000 a year since 1908 
and the increase in expenditure has been in 
the amounts appropriated for construction. 

Prior to 1911 Cuyahoga county had con- 
structed 212.54 miles of improved roads. Of 
this mileage 3.77 miles were of gravel, aver- 


aging $6,561 per mile; 7.22 miles were ma- 


cadam, averaging $23,754 per mile; 20.83 
miles were of bituminous macadam, averag- 
ing $13,062 per mile; 177.42 miles were of 
brick, averaging $20,608 per mile, and 3.3 
miles were asphalt, averaging $37.932 per 
mile. In 1911 21.1 miles of brick pavement 
were laid, at an average cost of $17,072 a 
mile. Cuyahoga county has not applied for 
state aid and the county pays 75 per cent of 
the cost of the roads built by it, the town- 
ship pays 10 per cent and the property bene- 
fited pays 15 per cent. The estimated cost of 
roads built in 1911 is $1,252,360, which rep- 
resents about 60 miles of work, averaging 
a little less than $21,000 a mile. 

Meigs county built 5 miles of brick road 
prior to 1911 and built 1 mile in 1911. 12 
feet wide, at a cost of $11,465, the cost being 
distributed under the state aid law. 

Some counties have been issuing bonds to 
increase the amount of construction and will 
reduce the amount of work proposed for next 
year, but in most counties the outlook is for 
much new construction. A notable feature 
of the good roads development in Ohio is the 
large mileage of brick and other hard pave- 
ments, in which this state takes the lead. 

Ohio has a population of 4,767,121, which 
is increasing nearly 15 per cent a year, and 
its 88 counties range in population from 13.- 
000 to 637,000. 





The Trunk Line Highways of New Hampshire. 


The plan of highway development in New 
Hampshire includes three main trunk line 
roads extending in a north and south direc- 
tion through the state. The western route 
follows along through the farm land district 
of the Connecticut river, passing through the 
larger summer resort colonies. The central 
road, known as the Merrimac Valley boule- 
vard, passes through the manufacturing dis- 
trict of the state. Leaving Massachusetts 
at Lowell, the road follows the banks of the 
Merrimac river through Nashua, the second 
largest city in the state. Here the manu- 
facture of cotton cloth is the city’s greatest 
industry. From Nashua, Manchester, the 
most prosperous city in the state, standing 
fifth in the manufacture of shoes in the 
United States. Concord, the capital, is the 
next city of importance. From Concord the 
way passes through Franklin, Tilton and 
Laconia to Lake Winnipesaukee, a popular 
place for summer residents. From thence it 
passes through a region noted for its sum- 
mer camps maintained by different schools 
and colleges, to Bretton Woods. 

Although there is only a little 
in New Hampshire, the third or 
trunk line has been laid out to include this 
short shore. This route includes Newbury- 
port with its broad, sandy beaches; Rye with 
its more rugged coast line, and Portsmouth, 
one of the oldest seaports in New England. 
At the northern end of the eastern route 
some mountainous country, with shelf-like 
roads along the cliffs, is experienced. 


seacoast 
eastern 





a) 
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The expense of constructing these trunk 
lines to the state as well as to the towns 
through which the roads pass has been in 
round figures about $1,000,000. Not only 
have old roads been rebuilt, but often en- 
tirely new roads are constructed to do away 
with curves or grade crossings; for instance, 
the Lafayette road from Profile Notch to 
3retton Woods, which was laid out and con- 
structed through dense woods. The interest 
of the people in this good roads movement 
has been awakening gradually since the in- 
auguration of the plan for the three trunk 
routes. 

By July, 1912, the three trunk lines through 
the state will be practically complete, and the 
tourist will then be assured of good roads 
for all time, as nearly all the money received 
from motor fines and licenses, amounting to 
a large sum, is in the future to be expended 
for the maintenance of these three trunk 
routes, 





The Prest-O-Lite Building Failure. 


By D. M. AvEy, INDIANAPOLIS, 

The sudden collapse on December 6 of a 
concrete building being constructed for the 
Prest-O-Lite Co., Indianapolis, Ind., caused 
the death of nine men and the more or less 
injury of 18 others. The building. 
which was being built as an additional fac- 
tory for the Prest-O-Lite Co., was nearing 
completion, three stories and the roof having 
been finished and the parapet wall around 
the roof was being poured at the time of the 
collapse. 

The building was of monolithic concrete 
reinforced in a manner similar to the “‘mush- 
room” system; that is, with flat floor slabs 
supported upon the columns without beams 
and girders. It is true, however, that the 
system was not the Turner “mushroom” svs- 
tem, which has come into such wide and safe 
use. Herbert W. Foltz of Indianapolis pre- 
pared the plans, which in the original called 
for only two stories. An additional storv 
was added to the plans and a new design 
was made later, but the building permit 
called for only two stories. Hugh Baker. 
Indianapolis, designed the reinforcing and 
his plans were checked by the Chicago office 
of O:tney J. Dean, who furnished the rein- 
forcing. The construction was not sunperin- 
tended by Mr. Baker. Wolf & Ewing, In- 
dianapolis, were the contractors. 

The plans as revised called for a 
story building, reinforced after the manner 
above noted, and 70 by 88 feet in dimen- 
The panel length, i. e., the distance 
between columns, was about 22 feet, the two 
interior rows of columns being placed about 
25 feet center to center. The floors were 
designed for 250 lbs., 250 lbs. and 150 Ibs.. 
and the roof for 125 Ibs., respectively. 

The collapse took place shortly after the 
noon hour, when the workmen had returned 
to their posts. There were at the time be- 
tween 40 and 50 men on the structure, some 


serious 


three- 


sions. 
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of whom were carried down with the fall- 
ing roof and escaped with slight or no in- 
jury. The action of the fall was almost 
instantaneous, one workman describing it as 
seen from the third floor as a wave sweeping 
from the rear central portion of the build- 
ing and carrying the columns transverselv 
in the Girection of the wave. Two workmen 
were imprisoned alive under the debris, which 











II. PREST-O-LITE BUILDING FAILURE. 
Two Columns at the S. E. Corner. 


was held from them by the arch action of 
the masses of broken concrete and reinforc- 


ing. They were rescued after several hours 


of effort. The character of the debris made 
the rescue and recovery of the bodies verv 
difficult. The reinforcing rods had in most 


cases been partially or entirely pulled from 
the concrete, and were tangled in with the 
masses of the latter in such a* manner as 
to make the use of picks or shovels impos- 
The oxyacetelyne flame proved the 
solution of the problem and the twisted masses 


sible. 
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of steel were cut through and removed by 
its use. The rescue work was continued 
throughout the night by the aid of “Prest-O- 
Lite” automobile lamps placed around and 
in the vicinity of the work. Photograph I 
shows the debris at 40 minutes after the 
collapse, 

The condition of the debris indicates be- 
yond a doubt that the failure was caused 
by a collapse of the floor slab of the third 
floor or roof, causing the other floors to be 
carried down. In every case the columns 
were found to indicate by their freedom from 
buckling or other signs that they had not 
caused the collapse. The condition of the 
fallen columns, the direction in which thev 
had been thrown, and the location of the 
masses of debris indicate that the collapse 
took place after the following manner: 

The third floor or a roof slab near the 


umn inward, snapping it off at the base. 
The second photograph shows this portion 
with the southeast corner column shown 
broken off toward the interior and the next 
column thrown outward and the top broken 
and fallen into the alley. The condition of 
the reinforcing rods in this case, as was 
quite generally noted, indicated that the con- 
crete above the second floor was verv 
“green.” In no case was a sheared or 
broken rod noted in the material which came 
from above the second floor, the rods came 
ing been pulled clear from the concrete. 
The cause of the failure has not as vet 
been determined, though various’ theories 
have been stated by those who have exam- 
ined the wrecked building. No definite state- 
ment has been made regarding the length of 
time allowed between pouring the concrete 
and “pulling the forms.” There is, how- 





. ‘Wied i 











I. PREST-O-LITE BUILDINC FAILURE. 
View of North West Corner. 


southeast corner of the building fell ver- 
tically, carrying the second floor with it. as 
is indicated by the fact that the reinforce- 
ment of the first row of interior columns in 
this portion was bent downward equally on 
all sides, leaving the columns vertical. The 
portion to the north of this point of first 
failure then swept to the north and west. 
carrying the interior columns and floors with 
it and pulling the northernmost panel inward 
and towards the west. That portion to the 
south of the point of first failure folded 
downward as if hinged to the south row of 
columns, knocking the latter outward and 
in two cases throwing the third floor portion 
of columns against an adjacent building. 
This hinging action was also apparently com- 
bined with a rotating action toward the 
west, which drew the southeast corner col- 


ever, no doubt that the concrete in the third 
floor columns and all material above was 
very “green.’’ The masses of concrete which 
fell from above the second floor had crum- 
bled and broken some of it to the fineness 
of the aggregate; and even the third floor 
columns (which were yet encased in their 
forms) could be crumbled and broken by a 
slight kick. Some samples of concrete which 
came from the third floor were laid awav 
and given an opportunity to come to a set, 
but after four or five days they were soft 
and crumbled easily. 

An investigation is being made at the 
present time under the direction of the coro- 
ner, but from the character of the testimonv 
reported up to the present time it is doubt- 
ful if a definite conclusion as to the cause 
of the failure will be reached. 
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Towa Association of Cement Users. 


The program of the Iowa Association of 
Cement Users for its convention at Sioux 
City, Ia., January 10-12, is not yet com- 
pleted, but some of the speakers and sub- 
jects are scheduled as follows: 

Iowa Highway Commission Engineer T. H. 
MacDonald, on “Recent Types in Concrete 
Bridges and Culvert Construction”; Director 
Engineering Experiment Station A. Marston. 
on “Failures of Drain Tile and Their Pre- 
vention”; P. P. Comoli, contractor. on ‘‘Con- 
struction of Cement Plaster Houses”; Chas. 
E. Sims, “The Use of Cement Drain Tile in 
Iowa.”’ 

There will be papers also on the manu- 
facture of cement tile, the requisites of good 
sand and gravel, cement paving, and other 
topics. 





Technical Associations. 


Dr. Louis Livingston Seaman, major-sur- 
geon First U. S. V. Engineers, addressed 
the 306th meeting of the New York Elec- 
trical Society, held on December 12, on the 
subject, “A Scientific Hunting Expedition 
in Central Africa, with special references to 
the Tsetse Fly and the Sleeping Sickness.” 

The regular monthly meeting of the Ameri- 
can Society of Engineer Draftsmen was held 
in the Engineering Societies building, 29 West 
Thirty-ninth street, New York, on Thursday, 
December 21, at 8:15 p, m. C. M. Shiz- 
ley, M. E., of Columbus, Ohio, read a paper 
on “Patent Office Drawings,’ and William 
H. Chorlton, B. S., C. E., of the American 
Bridge Company (designing department). 
spoke on “Bridge Drafting from the Engi- 
neer’s Point of View.” 

At a meeting of the New England Water 
Works Association, held in Boston on Decem- 
ber 138, William H. Walker, professor of 
chemical engineering, Massachusetts Insti- 
tute of Technology, presented a paper on 
“An Investigation of the Relative Life of 
Iron and Steel Pipe as Found in Actual Ser- 
vice.”’ The discussion of the paper was led 
by F. N. Speller, metallurgical engineer, 
Pittsburg, Pa. 

At the Twentieth National Irrigation Con- 


‘ceeding year: 


gress, held in Chicago on December 5-9, the 
following officers were lected for the suc- 
Senator Francis G. Newlands 
of Nevada, president; R. Insinger, Spokane, 
Wash., first vice-president; Dr. E. McQueen 
Gray, Albuquerque, N. M., foreign secretary ;: 
Arthur Hooker, Spokane, Wash., secretary. 

At the thirty-sixth annual meeting of the 
New Jersey Sanitary Association, held at 
Lakewood, N. J., the following officers were 
elected: President, John B. Smith of New 
Brunswick; first vice-president, Morris R. 
Sherrerd, Newark; secretary, Dr. James A. 
Exton of Arlington; treasurer, George T. 
Olcott, East Orange. 

Two hundred members of the Engineers’ 
Society of Western Pennsylvania were guests 
at the Cambria Steel Company, Johnstown, 
Pa., November 25, making an _ inspection 
of the works. They were accompanied by 
a group of 25 Cambria Steel officials, headed 
by President Charles S. Price. The inspec- 
tion tour was made over the interworks 
railway, three gondola cars being provided. 
The tour included the air compressor house, 
blowing engine house, machine shop and the 
mills during the forenoon. Short addresses 
were made by President Charles S. Price of 
the Cambria Steel Company, President Wal- 
ter Riddle of the Engineers’ Society, and 
Superintendent H. C. Welle of the Cambria 
company. 

At the December meeting of the Society 
of Engineers of Eastern New York, held in 
Albany, N. Y., December 13, John GC. Moore 
of the New York State Conservation Com- 
mission gave an address on ‘What the 
State of New York Is Doing for the Con- 
servation of Its Natural Resources.” 

The third annual dinner of the General 
Contractors’ Association, held at the Hotel 
Knickerbocker, New York, December 7, was 
attended by over 200 members and their 
guests. The speakers for the evening were 
John F. O’Rourke, Hon. Douglas Mathewson. 
Nelson P, Lewis, chief engineer of the Board 
of Estimate and Apportionment of New York 
City; Kingsley L. Martin, vice-president of 
the Foundation Company and formerly chief 
engineer and commissioner of bridges of 
New York City, and J. Waldo Smith, chief 
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engineer of the New York Board of Water 
Supply. 
The annual convention of the National 


Association for Preventing Pollution of Riv- 
ers and Waterways was held at Johns Hop- 
kins University on December 13. The obiect 
of the association is to create public senti- 
ment to such an extent that laws will be 
passed by all the states compelling com- 
munities to properly purify their sewage 
before discharging it into streams or other 
waterways; also to secure the aid of the 
United States government by the creation of 
a board to assist in adjusting interstate sani- 
tary matters. Among the speakers and the 
subjects presented were the following: Dr. 
William H. Welch of Baltimore, on “The 
Sewerage Question from a Medical Stand- 
point’; John D. Watson of Birmingham. 
Eng., on “Sewerage with Reference to Euro- 
pean Conditions”; H. de B. Parsons of New 
York, on “The Sewerage Status in the United 
States”; Prof. C. E, A. Winslow of New 
York, on “Practical Possibilities in the Puri- 
fication of Municipal Sewage.”’ 

The seventh annual convention of the 
American Civic Association was held at the 
New Willard Hotel, Washington, D. C., on 
December 13, 14 and 15. Among the papers 
presented were the following: “The Busi- 
Planning,” by Arnold 


ness Side of City 
W. Brunner, New York City; “Modern 


Street Lighting,’ by C. L. Eshelman, Cleve- 
land, O.; “The Smoke Problem,” by Thomas 
E. Donnelley, Chicago, Ill.; “Progress in 
Municipal Shade Control,’ by William Solo- 
taroff, East Orange, N. J. 





Calendar of Technical Meetings. 


Pacific 
Annual meeting, 
Joseph Jacobs, secretary, 
ing, Seattle, Wash. 

American Society of Engineering Contract- 
ors—Annual meeting, New York City, Janu- 
ary 9. J. R. Wemlinger, secretary, 13 Park 
row, New York City. 

Michigan Engineering Society — Annual 
meeting, Lansing, Mich., January 9-11. Alba 
L. Holmes, secretary, 574 Wealthy avenue, 
Grand Rapids, Mich. 

Engineers’ Society of Western Pennsylva- 
nia—Annual meeting, Pittsburg, Pa., Janu- 
ary 16. Elmer K. Hiles, secretary, 2811 Oli- 
ver building, Pittsburg, Pa. 

American Society of Civil Engineers—An- 
nual meeting, New York City, January 17-18. 
Chas. Warren Hunt, secretary, 220 West 
Fifty-seventh street, New York City. 

American Society of Heating and Venti- 
lating Engineers—Annual meeting at New 
York City, January 23-25. Secretary, W. W. 
Macon, 29 West Thirty-ninth street. New 
York City. 

Ohio Engineering Society—Annual meet- 
ing, Cleveland, O., January 24-26. Clyde J. 
Knisely, secretary, New Philadelphia. 

Second Annual New York Cement Show— 
Madison Square Garden, January 29-Febru- 


Northwest Society of Engineers— 
Seattle, Wash., January 6. 
803 Central build- 








ary 3. J. P. Beck, general manager Cement 
Products Exhibition Co., 72 West Adams 


street, Chicago, IIl. 
Fifth Annual Chicago Cement Show—Coli- 
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J. P. Beck, 


general 
manager Cement Products Exhibition Co.. 
72 West Adams street, Chicago, IIl. 


First Clay Products Exposition—Coliseum. 


seum, February 21-28. 


Chicago, Ill, March 7-12. International 
Brick and Ciay Products Exposition Co., 813 
Chamber of Commerce building, Chicago, II!. 

First Annual Kansas City Cement Show 
—Convention Hall, March 14-21. J. P. Beck. 
general manager Cement Products Exhibi- 
tion Co., 72 West Adams street, Chicago, III. 





Technology and Industrial Efficiency. 


Indiana Engineering Society — Annual 
meeting, Indianapolis, January 25-27. Chas. 
Brossmann, secretary, Indianapolis. 

Association for Standardizing Paving 
Specifications—Annual meeting, New Or- 


leans, La., January 8-12. J. B. Hittell. secre- 
tary, Chicago. 

Under the title, “Technology and Indus- 
trial Efficiency,” the proceeding of the Con- 
gress of Technology, held in Boston last 
April at the Massachusetts Institute of Tech- 
nology, have been published in a volume of 
about 500 pages. Some 70 papers are in- 
cluded, and these form together a valuable 
and up-to-date record of the present state of 
industrial science, and a presentation of some 
of its problems and probable solutions. The 
into which the congress was 
divided are represented by papers on “Sci- 
entific Investigation and Control of Indus- 
trial Processes’; “Technological Education 
in Its Relations to Industrial Development”: 
“Administration and Management”; “R 


six sections 


tecent 
Industrial Development”; “Public Health and 


Sanitation”; ‘‘Architecture.” 





Addresses to Engineering Students. 


Waddell and Harrington, consulting engi- 


neers, Kansas City, Mo., have published a 
book called “‘Addresses to Engineering Stu- 
dents.”’ It includes a carefully selected num- 
ber of addresses delivered on various occa- 
sions by prominent engineers to engineer- 
ing students, 


The authors state as their reason for issu- 
ing the book the following facts: 

First: Most students who enter technical 
schools have no adequate idea of the stand- 
ing of the engineering profession nor of its 
importance to the world; and the already 
excessive demands upon the instructor’s time 
make it very difficult for him to impart much 
information along these lines. 

Second: As a rule, mainly because of 
the excessively large classes that engineer- 
ing professors have to teach, students are 
not given sufficient friendly advice concerning 
how to make the most of their course of 
instruction, and are not taught how to study 
to best advantage. 

Third: For the same reason, students 
usually are not taught enough about ethical 


matters for their guidance both at college 
and in practical life afterwards. 


Fourth: With a few notable exceptions. 
students generally are not instructed at all 
adequately in good, sound, forcible, engineer- 
ing English. 

A complete 
these 


will be published in 


date. 


review 
pages at a later 
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Technical Schools. 


Dr. Arthur H. Koelker, formerly associate 
professor of physiological chemistry at 
Johns Hopkins University, was poisoned to 
death by fumes of hydrocyanic acid, in the 
Harriman Research Laboratory of the Roose- 
veit Hospital, New York City, on December 7. 

Raymond C. Benner of the department of 
chemistry of the University of Arizona has 
become associated with Prof. R. K. Duncan 
of the University of Pittsburg, at which 
place he will make a study of the smoke 
problem, 

George Davidson, professor of geography 
at the University of California, and for a 
number of years in charge of the work of the 
United States Coast and Geodetic Survey on 
the Pacific Coast, died in California on 
December 2. Professor Davidson was born 
in England in 1825, coming to this country 
in 1832. He was educated in Philadelphia 
and entered the service of the Coast Survev 
in 1845. He was an honorary member of the 
American Society of Civil Engineers. 

R. J. Young of the North Chicago works 
of the Illinois Steel Company, who is a mem- 
ber of the Committee on Safety Devices of 
the United States Steel Corporation, gave 
a lecture before the students and faculty of 
the College of Engineering of the University 
of Illinois on December 13, in which he de- 
scribed a large number of devices for pro- 
tecting workmen against accident in steel 
mills. His lecture was illustrated with lan- 
tern slides of devices in actual use. 

Professor D. W. Osborn of the Geological 
Survey of the University of Oklahoma has 
been appointed director of the Oklahoma 
Geological Survey to succeed Chas. M. Gould. 
who has resigned to enter private work. 

Mr. Clarence T. Johnston has resigned as 
vice-president of the W. H, Rosecrans Engi- 
neering Co., Chicago, and will hereafter de- 
vote his entire time to work coming under 
his supervision as professor of engineering 
at the University of Michigan. He gradu- 
ated from the University of Michigan in 1895 
and was afterward engaged in irrigation in 
Wyoming. He was at one time state engi- 
neer of Wyoming. 

“Tests of a Suction 
Cc. M. Garland and A. P. 
3ulletin No. 50 of the E 
ment Station of the 


Gas Producer,” bv 
Kratz, is issued as 
gineering Experi- 
University of Illinois. 
This bulletin gives the results of 25 tests 
made on a small suction gas producer, for 
the purpose of obtaining data on the effi- 
ciency, reliability and operation of suction 
producers of small size, using anthracite as 
a fuel. The theory of gas producers is dis- 
cussed at some length. The conclusion is 
reached that a producer of the above tyve 
is a practical piece of apparatus for a class 
of work not requiring close regulation; also 
that the percentage of CO2 in the gas can 
vary within wide limits without affecting the 
efficiency of operation. A very complete set 
of forms for reporting tests has been drawn 


up, and the formulas for calculting the trials 
have been deduced. 





Civil Service Examinations. 

The U. S. Civil Service Commission will 
hold examinations at the usual places as fol- 
lows: 

January 3. Specialist in rural engineering, 
office of Experiment Station, Department of 
Agriculture, Washington, D. C., at salaries 
of from $1,500 to $1,800 per annum. 

January 3. Senior highway engineer, office 
of Public Roads, at salaries of from $2.000 
to $3,400 per annum. 

January 10. Assistant Superintendent of 
Construction of Lifeboats, Apparatus, etc.. 
at salaries of $100 per month and traveling 
expenses. 

January 10. Topographic Draftsman on 
the Isthmian’ Canal Service at a salarv of 
$125 per month. 

January 17-18. Architectural and Struc- 
tural Steel Draftsman in the Lighthouse Ser- 
vice, San Francisco, Cal. at a salary of 
$1,500 per annum. 





Professor Peter Schwamb. 


Professor Peter Schwamb, who is retiring 
from active work at the Massachusetts Insti- 
tute of Technology, has been named a bene- 
ficiary by the Carnegie Foundation. He has 
been connected with the department of me- 
chanical engineering for twenty-eight years 
and is one of the three important professors 
to retire the present year at the institute. 
Professor Schwamb is the product of the 
institute, being a graduate of the class of 
1878, remaining another year in post-gradu- 
ate work. He was called to the Tech in 
1893 as instructor, becoming the next year 
assistant professor. His next advance was 
to associate professor, where he remained 
till 1896, being that year named professor of 
mechanism. Since 1901 his title has been 
professor of machine design and director of 
the mechanical laboratories. He realized 
that what were formerly termed “shops’”’ 
are, in fact, laboratories, and under his 
direction the laboratory method of making 
use of them for the purposes of investiga- 
tion has been developed. The study is fun- 
damental and the laboratories turn out no 
finished products to the trade, but at the 
same time are able to fill the usual needs 
of students’ work in all the departments. 





Ira Gould Hoagland, 


Ira Gould Hoagland, who is to become edi- 
tor and manager of Insurance ‘Engineering 
on January 1, 1912, is prominent in the 
work of fire prevention and in the litera- 
ture of the subject. 

He was born in Brooklyn, N. Y., in 1877. 
and was educated in the Brooklyn public 
schools and in Pratt Institute, where he 
took the elctrical and mechanical engineer- 
ing courses. 











For several years he was a special in- 
spector of the Philadelphia Fire Underwrit- 
ers’ Association and, for a while, a special 
agent in Pennsylvania for the Hamburg- 
American Fire Insurance Company. 

Since 1905 Mr. Hoagland has been en- 
gaged in improved risk inspection and fire 
protection engineering with the Underwrit- 
ers’ ,Bureau of New England, known as “the 
Little Bureau,” and with the Sprinklered 
Risk Department, or Committee of Nine, of 
the Southeastern Underwriters’ Association. 
He has resigned his connection with the last- 
mentioned organization, 





Personal Notes. 
John R. Stewart has been 
engineer of Provo, Utah. 

R. D. Brown of Toronto, Ont., has been 
appointed city engineer of St. Catharines. 
Ont. 

EK. Hardgrove, superintendent of sewers of 
the Borough of Queens, New York City, has 
resigned. 

Emanuel! Brandon, superintendent of high- 
ways of the Borough of Queens, New York 
City, has resigned. 

Al. H. Day, acting chief of police of Des 
Moines, Ia., has been appointed chief of 


appointed city 


police, succeeding George Yeager. 
Benjamin Douglas, consulting engineer, 
Detroit, Mich., was instantly killed by fall- 


ing from a high bridge near Capoere, Brazil. 

The resignation of Ross Canterbury, city 
engineer of Peoria, Ill., has been accepted by 
Mayor Woodruff. He is succeeded by Leon- 
ard D. Jeffries. 

Carl Taylor, city engineer of Lewiston. 
Idaho, has resigned to accept a position in 
Berkeley, Cal. W. D. Wright, his assistant. 
will be appointed to fill his place. 

Victor T. Price has been appointed director 
of public service of Cincinnati, O. He is a 
civil engineer who has been engaged for a 
number of years in railroad work. 

Joseph O'Neill, associate member of the 
American Society of Civil Engineers, city 
engineer of Leavenworth, Kan., has tendered 


his resignation, to take effect January 1. 
1912. 
G. H. Preston has resigned as structural 


engineer with the Turner Construction Co.. 
New York, to become connected with F. T. 
Ellithorpe & Co., consulting engineers, New 
York, in similar capacity. 

G. P. Hillsman has been appointed district 
manager for the Koehring Machine Co. and 
is now established at 857 People’s Gas build- 
ing, Chicago. Mr, Hillsman’s district will 
cover Illinois, Iowa and Indiana, 

Henry M. Waite has been appointed city 
engineer of Cincinnati, Ohio. He has been 
recently connected with the Clinchfield Coal 
Co. as chief engineer and was formerly with 
the Seaboard Air Line Railway. 

Caryl Davis Haskins, M. Am. Inst. E. E.. 
manager of the lighting department of the 
General Electric Co., of Schenectady, N. Y.. 
died from pneumonia at Salt Lake City. 
Utah, after but two days’ illness. 

Francis W. Frost, formerly secretary and 
treasurer of the Engineering News Publish- 
ing Co., has been elected to the office of vice- 
president and treasurer of Suffern & Co., im- 
porters and exporters, New York. 

W. I. Cherry, Atlantic City, 


WN. J.. has 


resigned the presidency of the United Pav- 
ing Co., and also from the board of direct- 





ORGANIZATIONS AND INDIVIDUALS 59 


ors. W. E. 


vice-president, 
will succeed Mr. Cherry as president. 
Kirkpatrick & Johnson, of Jackson, Miss., 


Shadelford, now 


have dissolved partnership. Walter G. 
Kirkpatrick, consulting municipal and hy- 
draulic engineer, formerly senior member of 
the firm, will continue to be located at 


Jackson. 
T. W. Smith has a testing laboratory in 
Indianapolis, Ind., for the testing of Port- 


land cement, lime, coal, insulating material, 
boiler water, clay, paints, oils, tars, as- 
phalts, rcad and street paving or building 
materials. 

Col. Washington A. Roebling, of Trenton, 
N. J.; A. A. Woodhill and Prof. William 
Libbey, of Princeton, have been named as a 
state committee to conduct an investigation 
of the Shark River inlet which now becomes 
obstructed with sand. 

Monks & Johnson, architects and engi- 
neers, 7 Water street, Boston, have asso- 
ciated themselves with Henry F. Keyes, 
architect, 161 Devonshire street, Boston, for 
the preparation of plans and specifications 
for certain large industrial developments. 

Hugh A. Kelley has been appointed city 
engineer of Jersey City, N. J. The other 
officers under the city commission plan are: 
H. Otto Wittpenn, mayor; Frank Stevens. 
president; Robert E. Jennings, vice-presi- 
dent; Walter G. Muirhead, secretary-treas- 
urer. 

Thomas F. Gilroy, formerly commissioner 
of public works of the city of New York and 
later mayor, died at Far Rockaway, N. Y., 
on December 1. While commissioner or 
public works he gave much attention to pav- 
ing the city and later to the improvement of 
the Croton watershed. 

Gen. Hugh Bancroft, of Boston, Mass.,- has 
been appointed chairman of the new harbor 
commission of Boston, known as the Board 
of Directors of the Port of Boston. Other 
members of the commission are Hon. J. A. 
Conry, Rear Admiral Francis T. Bowles, W. 
F. Fitzgerald and George E. Smith. 

Walter S. Franklin, a civil engineer of 
Baltimore, Md., died in that city on Decem- 
ber 3. He was born in 1835 and during the 
civil war served in the engineer corps of 
the Army of the Potomac and rose to the 
rank of colonel. Since the war he had been 
connected with iron, steel and railroad com- 
panies in Baltimore. 

Paul Schultze has been named as city en- 
gineer of Troy, N. Y., under the new ad- 
ministration, which will take office on Janu- 
ary 1. He is now serving as county super- 
intendent of highways of Oneida county, New 
York, with office at Utica. He was formerly 
city engineer of Utica, and previous to 
1899 was engaged for several years on the 
New York State canals. He is a graduate 
of Rensselaer Polytechnic Institute. 

Nicholas A. Gilman has been appointed 
city engineer of North Yakima, Wash., to 
sueceed Harold J. Doolittle. Mr. Gilman is 
a graduate of the engineering department of 
the University of Minnesota and has been in 
engineering work for 12 or 13 years, most 
of the time for the Northern Pacific and 
the Great Northern. Since 1907 he was 
assistant to E. M. Kenly, superintendent and 
chief engineer of the Yakima Valley Trans- 
portation Company. 

Walter B. Snow announces the recent ad- 
dition to his staff of Sidney G. Koon, M. M. 
E., for four years editor of “International 
Marine Engineering,” and later metallurgist 
Jones & Laughlin Steel Co.; and also the 
addition some time since of John S. Nicholl. 
B. S., lately with the New York Edison Co.. 


and formerly acting manager for F. W. 
Horne, importer American machinery, Yoko- 
hama, Japan. Both are members of the 


American Society of Mechanical Engineers. 






































A Complete Hand-Book on Street Lighting. 


The Sterling Electrical Manufacturing 
Company, Warner, Ohio, has issued the most 
complete publication yet offered on orna- 
mental street lighting. The title, “From 
Post Hole to Lights On,’”’ expresses the scope 
of the booklet. It is fully illustrated with 
drawings and photographs of the parts 
shown. 

The following are 
covered in the booklet: 

Cost of lead or steel cable; cost of laying 
same under various conditions. Cost of fibre 
conduits; cost of laying under various con- 
ditions. Prices and terms on Alba glass 

Prices and terms on MHolophane 

Illustration of laying out a street 

Magda system. Wooden poles and 
for the same, with costs. Magda 
regulators. Reflectors and fixtures. 
Switch boards; description and cost. Stand- 
ards, cuts, prices, description of installation 
under various conditions for both concrete and 
metal, Transformers, wire, etc., with costs. 
Sterling D. W. Mazda lamps, both multiple 
and series. A synopsis of the Warren light- 
ing contract, 

Among the 


some of the subjects 


globes. 
globes. 
for the 
parts 
series 


lighting standards shown are 
representative types from a number of 
manufacturers, including the Electric Rail- 
way Equipment Company, 2905 Cormanv 
street, Cincinnati, O.; the Flour City Orna- 
mental Iron Works, Minneapolis, Minn.; the 
Morris Iron Company, Frederick, Md., and 
the Union Metal Manufacturing Company, 
Canton, O. 


Ward’s Liquid Asphalt Atomizer. 


A machine which has proven practical for 
use in distributing any kind of oil, liquid 
asphalt or tar, is being used extensively on 
construction along the Western coast. 
This machine will apply any kind of oil. 
liquid asphalt, or any of the tar products 
manufactured for road purposes, and will dis- 
tribute evenly in 6, 8 or 10-foot courses. 
from one-twelfth to one gallon per square 
yard of road surface. The process is giving 
good satisfaction, producing an economy of 
25 to 40 per cent in cost of construction and 
maintenance. It has been adopted by the 
Highway Commission of Los Angeles, Cal.. 


road 





San Joaquin county, Santa Barbara county. 
road contractors. 
taken from the semi-annual 


highway 


and by many 
The following, 
report of the Los Angeles county 


. commission, gives a description of the ma- 


chine and its use: 

During the past season’s work a new 
type of oiler, applying the liquid asphalt in 
a fine spray under high pressure, was intro- 
duced on the work, and after a small amount 
of experimenting and development proved to 
be the remedy for our previous oiling trou- 
bles. During the latter part of the season 
a considerable number of these machines 
were in use by contractors who had volun- 
tarily discarded the previous method of oil- 
ing. 

The machine is a local product, having 
been developed largely on our work by the 
inventor, the machine now being known as 
‘Ward’s Liquid Asphalt Atomizer.’ Thus far 
this has been the only machine of this type 
to have made a success locally. 

This machine consists of a light rig 
trailing on a substantial four-wheel truck. 
equipped with a small high-class gasoline 
engine, direct connected through friction 
clutch to rotary pump, which draws the hot 
oil through a large steel flexible hose from 
wagon tank and forces it through distribut- 
ing boot under pressure of from 30 to 50 
pounds, as desired, where it is atomized 
and forced into the surface of the road in 
a line film the width of oiler, when applying 
even as small a quantity as one-eighth of a 
gallon per square yard. The roads or the 
portions of roads on which this method of 
oiling has been used during the past sea- 
son can now be easily picked out even bv 
the casual observer by the density and uni- 
formity of surface. The uniformity secured 
makes it possible to use a smaller quantity 
of oil, which is desirable in this class of 
work.” 


The New Hetherington & Berner Factory. 


During the past year there has been stead- 


ily advancing towards completion, at the in- 


tersection of Kentucky avenue and White 
river, Indianapolis, Ind., the new manufac- 
turing establishment of Hetherington & Ber- 
ner, At this writing the company is en- 
gaged in the work of removing from the 
South street site, which they have occupied 
for sO many years, to the new location. These 
new and spacious shops, which represent the 
most advanced state of factory construction, 
mark the upward progress of a business that 
has been closely identified with the general 
growth of the city of Indianapolis since it 
was established by the original founders 
more than forty-four years ago. In the his- 














MACHINERY 





tory of American industrial establishments 
it is unusual to find one that has been handed 
down from one generation to another intact 
down from one generation to another intact 
and complete. In this case a large portion 
of the details of management are now in the 
charge of the third generation, represented 
by C, F. Hetherington, who is treasurer of 
the company, and Robert Berner, who is its 
secretary ; these two being the grandsons of 
B. F. Hetherington and Frederick Berner. Sr.. 
both deceased, who began the business in a 
small way in the year 1867. 

The new shops consist of a series of large 
and fireproof buildings that cover almost 
three acres of ground that years ago was 
thought to be worthless river bottom. The 
series consists of a modern Office building. 
which contains also a completely equipped 
drafting and engineering department in the 
second floor, a structural steel shop contain- 


ing 12.800 square feet of floor space. an 
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electrically, a very large percentage of the 
dangerous operations that were formerly ac- 
complished by manual labor is now done bv 
machinery. Especial attention has_ been 
given to the interior illumination of all of 
these shops, and the machine shop is cov- 
ered with roofs of the latest “saw-tooth” de- 
sign, provided throughout with steel window 
sash that are glazed with a semi-opaqaue 
glass that permits the entrance of great vol- 
umes of light, but breaks up and dissemi- 
nates the direct rays of the sun. 

In the yards and in and about the various 
buildings are railway spurs or tracks. which 
connect with the Pennsylvania Railway Com- 
pany’s main line on Kentucky avenue in front 
of the shops. In these new works all in and 
outward bound freight is handled directlv in 
the company’s yards by electrical and steam 
hoists and with the minimum amount of hand 
labor. The street frontage of these new 
works is about 450 feet upon Kentucky ave- 














NEW PLANT OF HETHERINGTON & BERNER, INDIANAPOLIS, IND. 


iron foundry containing 13,600 square feet. 
a machine shop containing 13,700 square feet 
and carrying a mezzanine floor of about 
10,000 square feet, which will be the pattern 
shop. There is also a power house contain- 
inz powerful engines, electric generators and 
and a blacksmithing shop 
having about 1,200 square feet of floor space. 
Added to all this will be storage buildings 
that will increase the total floor space under 
roof to nearly 70,000 square feet. The con- 
struction of a large structural steel and en- 
gineering building for structural iron work 
has also been completed. 

As an object lesson to those interested in 
fire prevention this series of buildings cannot 
be equaled in this vicinity. Not only have 
they been designed and constructed to be 
absolutely safe from fire, but also every mod- 
ern appliance or device that may make for 
the greater safety of the operatives has been 
adopted and is in evidence; by means of 
powerful overhead traveling hoists, operated 


air compressors, 





nue, 637 feet upon Hilkene avenue and 562 
feet upon McCarty street. 

The management and conduct of the busi- 
ness of Hetherington & Berner will be in the 
hands of the following named persons: Fred- 
erick A. Hetherington, president; Frederick 
Berner, Jr., vice-president; Robert Berner. 
secretary and in charge of commercial busi- 
ness details; Carl F. Hetherington, treasurer 
and chief mechanical engineer. The iron 
founding will be under charge of William 
Keller, who has been with the company for 
sixteen years. The machine shops will be 
under the immediate management of Edward 
DeVine, who has been with the company for 
nineteen years. Jacob Hilkene, who has 
been identified with the company’s business 
for a number of years, will continue to act 
as superintendent of the steel construction 
shops and estimator. 

From the work of a small machine jobbing 
and repair shop the business of Hetherington 
& Berner has grown until now the name is 
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well known. Outside of the State of Indiana 
it is known principally by reason of its de- 
velopments in the line of asphalt paving 
plants and machinery. The first municipal 
paving and street repair plant in the United 
States was built for and installed in the citv 
of Detroit, and since that installation its 
plants have been adopted by many cities all 
over the country, including San Francisco. 
Seattle, Spokane, Hamilton, Ontario, and its 
machinery may also be found operating in 
the City of Mexico. 

The majority of the presses and machinerv 
used in the manufacture of encaustic tiles 
has also been from the shops of this com- 
pany. 





Oiled Road Suocessful for Automobile Race 
Track, 


As guests of the Indian Refining Co. - 


some thirty State, city and county offi- 
cials made a trip to Savannah, Ga., in spe- 
cial cars under the expert guidance of A. 
B. Chamberlin, the manager of the road 
oil department, and his corps of able as- 


the days preceding and the day of the 
race, so that inspection after the race 
showed that the road had received no in- 
jury and was, in fact, in many places im- 
proved by the action of the wheels. The 
long race of the preceding Monday had a 
similar effect. 

The party also visited the convict camp 
located, much of it, in the area surrounded 
by the road, where the jail prisoners, most 
of them negroes, are kept, and where they 
perform the farm labor necessary to raise 
the food which they eat. These convicts 
have done most of the manual labor of 
constructing the roadway and are also em- 
ployed in improving other roads in the 
county. 

On the return trip the party stopped at 
Charlotte, N. C., where there are several 
miles of excellent bituminous roads treated 


with the same oil. The accompanying 
photograph shows most of the members of 


the party and was taken at the railroad 
station in Columbia, §, C. 
The party divided at Washington, re- 
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sistants, who made the journey more than 
usually pleasant. The object of the trip 
was to see the grand prize automobile race 
on Thanksgiving Day, at which the records 
were broken with an average speed for the 
411 miles of 74.45 miles an hour. 

The track over which this phenomenal 
time was made is laid out along country 
roads in the vicinity of Savannah, which 
roads have been graded and covered with 
a coating of gravel treated with Indian Re- 
fining Company’s road oil. The party made 
an inspection of the course on the day be- 
fore the race and found it in excellent con- 
dition, with but two or three short 
stretches which were somewhat soft on ac- 
count of insufficient drainage. These 
places were put in good condition by roll- 
ers and kept so by the unusual frost of 


turning on their respective cars to New 


York and Chicago, and unanimously voting 
Mr. Chamberlin to be above imitation as a 


host and his seconds to be worthy assist- 


ants. It included the following persons: 
Edward Schoneck, mayor, Syracuse, N. 
Y.; Thomas H. O’Neill, mayor, Auburn, N. 
Y.; F. C. Wagoner, mayor, Concord, N. C.; 
E. L. Becker, commissioner public works, 
Cortland, N, Y.; Nelson P. Lewis, chief en- 
gineer Board of Estimate and Apportion- 
ment, New York City; A. Jackson, superin- 
tendent of streets, St, Paul, Minn.; J. C. 
Travilla, street commissioner, St. Louis, 
Mo.; Walter Leininger, xssistant superin- 
tendent of streets, Chicago, Ill.; P. McCar- 
thy, assistant superintendent of _ streets, 
Chicago, Ill.; R, H. Jones, secretary to the 
mayor, Syracuse, N. Y.; William H. Con- 
nell, assistant commissioner public works, 
Borough of Bronx, New York City; R, M. 
Martin, special representative Manufac- 
turers Record, Baltimore, Md.; Paul D. 
Sargent, Bureau of Public Roads, Depart- 

















ment of Agriculture, Washington, D. C.; 
R, T. Childs, associate editor Hngineering 
News, New York; M. E. Monahan, city 
comptroller, Syracuse, N. Y.; Joseph Han- 
lon, city clerk, Auburn, N, Y.; H. B. Var- 
ner, editor Southern Good Roads, Lexing- 
ton, N. C.; Clinton Cowan, county engineer, 
Cincinnati, O.; W. L. Hempelmann, engi- 
neer bituminous highways, St. Louis, Mo.; 
Charles C. Brown, consulting engineer and 
editor MUNICIPAL ENGINEERING, Indianapolis, 
Ind.; H. N, Kasson, vice-president Interna- 
tional Asphalt Company, Chicago, IIl.; 
Stanley Strubel, chairman Hamilton Coun- 
ty Commissioners, Cincinnati, O.; H. F. 
3yrd, president Valley Pike Co., Winches- 
ter, Va.; Clinton Smith, city engineer, Con- 
cord, N. C.; F,. C. Wolff, commissioner of 
roads, Charlotte township, Charlotte, N. 
c.; J. P. Beatty, superintendent of roads, 
Charlotte township, Charlotte, N. C.; M. C. 
Mayer, commissioner, Charlotte township, 
Charlotte, N, C.; P. Hutchinson, chair- 
man Charlotte township, Charlotte, N. C.,; 
W. M. Long, chairman county commis;3ion- 
ers, Charlotte, N. C.; W. C. Borem, chair- 
man county commissioners, Greensboro, N. 
C.; J, C. Fouchee, director public works, 
Greensboro, N. C. 

They were in charge of A. B. Chamber- 
lin, New York, manager of road oil depart- 
ment of Indian Refining Co.; Wells Cham- 
berlin, Boston; H, B. Cole, traffic manager, 
New York; S. E Finley, Atlanta, Ga.; Cas- 
sius Finley, Charlotte, N, C., and R. W. 
Sanders, Chicago representative. 





Rock Drills, 

The use of electricity and pneumatic power 
for driving drills have both been familiar for 
a number of years, but there has been placed 
on the market a new machine which makes 
use of both electricity and compressed air 
for power. This machine is manufactured 
by the Pneumelectric Machine Company, 583 
South Clinton street, Syracuse, N. Y. 

The pneumelectric drill is of the hammer 
type, in which the steel is not reciprocated. 
but is constantly in contact with the ma- 
terial drilled, while it is struck by a recipro- 
cating hammer, the work being performed 
very much in the same manner as when 
drilling is done by hand. 

The motive power is electricity, 
blow is struck by compressed air. 


The Pneumelectric 


but the 
The elec- 


tric motor is used only for the purpose of 
compressing the air, turning the steel and 
operating the small pump for_ supplying 


water to the steel. All of these features are 
combined in the compact machine shown in 
the accompanying photograph. 

The mode of operation is briefly as fol- 
lows: The air is compressed in a cylinder 
by a piston driven by the motor; the motor 
and the cylinder being mounted on the same 


base. In the same cylinder with the motor- 
driven piston air is compressed until the 
piston uncovers ports, which permit the 


compressed air to pass over the piston and 
expand. The hammer or second piston is 
free from mechanical connection with the 
motor-driven piston, but by reason of the air 
being exhausted from between the piston and 
hammer, the latter is drawn back with the 
piston and is independently 


motor-driven 
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acted upon by the compressed air when it 
passes from behind toinfront of the motor- 
driven piston, the hammer thus operating 
under the influence of the expanding air after 
the same manner as in the compressed air 
or steam drill. The steel is intermittentlv 
rotated by the motor, and in this manner the 
hole is kept of uniform diameter for each 
length of steel und the point of contact be- 
tween the cutting edge of the steel and the 
material being drilled is constantly changed. 

Another feature of the tool is the auto- 
matic chuck, which permits the steels to be 
used as they come in the bar without shank- 
ing. No clamping nor adjusting is re- 
quired, it being only necessary to push the 
steel in the chuck, after which it is handled 
automatically. 

The steels used are hollow so that water 
may be fed through them to the cutting face 

























THE PNEUMELECTRIC ROCK DRILL. 


and removing the cuttings so that the whole 
power of the blow is delivered on the face of 
the material being cut. The water is deliv- 
ered by a smal! pump, which is integral with 
the drill. 
The motor used with the Class 2%4x4% 
drill is a 2% h.p., either direct current or 
induction type machine, especially designed 
for use with the drill. The drills are mount- 
ed either on a column as shown or on a 
tripod base. 
More complete 
economy and efficiency of the drill 
obtained from the manufacturers. 


information regarding the 
may be 





The New Road Machinery Factory in Kings- 
ton, N. Y. 

A new factory is being constructed by the 

Universal Road Machinery Company at 


Kingston, N. Y. This makes the sixth structure 
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that has become necessary for an industry 
which in 1904 began with a single vacant 
factory building taken over by the Scholl 


Company, who four years later went out of 
business. In the two years it has been in 
the hands of the Universal, backed with a 
liberal working capital, owning the _ sole 
rights to the standard road machinery in 
general use, and under the management of 
material and in so doing draws together all 
R. E. Leighton, who is experienced in road 
machinery, this plant has expanded to the 


largest of road machinery factories in this 
country. 
With its organization fully perfected in 


1909, the company placed a force of capable 
salesmen on the road, who, with the ma- 
chinery they were sent out to demonstrate. 
could show how good roads can be made to 
be kept up at less expense than the main- 
tenance of ordinary thoroughfares. The 
Universal Company bought connecting tracts 
of land, erected new buildings and put in 
additional machinery. Last year its sales 
doubled that of the preceding year, and this 
year far exceeded both. In January the 
company transferred its main Office from 
New York to Kingston, with branches at 
Boston, New York and Rochester. 

Stimulated by the misisonary work of the 
Universal’s intelligent salesmen, who are se- 
lected for their practical knowledge of road 
building, by the utility of the Universal road- 
building machinery and the facilities of the 
company for filling orders promptly, many 
villages are putting in these plants and main- 
taining them at public expense. That road- 
building is getting more scientific was indi- 
cated in a peculiar way. The company went 
to a large expense to make up and to keep 
on hand a supply of screen sections for 
separating different sized stones most gen- 
erally used, and they erected a building for 
storing them. But so many orders came in 
for screens with entirely different sized per- 
forations the company had to increase its 
facilities so that they could make what was 
ordered and ship it the same day. And now 
most sereens they sell are made to order. 
Road builders have learned to use different 
sized stones as are best fitted for local con- 
ditions. As Mr. Leighton, general manager 
of the company, explained, people are being 
taught to use the material they have at hand. 
even though it is only shale and soft sand- 
stone, 





The Denio Eiectric Fire Alarm System. 

The use of the telephone in transmitting 
fire alarms has become general and has 
proved for the most part very satisfactory. 
The personal element, however, enters into 


the matter to a very great extent and exam- 
ples are frequently noted in which through 
excitement or for other reason the address 
from which the alarm is sent is incorrectlv 
given, leading often to disastrous results. 

A new automatic system has been devised 


-be used immediately. 


which correctly notes and transmits fire 
alarms and which is installed directly with 
the phone. 

In this system the fire-alarm box is con- 
nected to any operating telephone line, and 
so arranged that, upon breaking a glass and 
pushing a button the telephone normally con- 
nected to this line is temporarily cut off and 
the connection to fire headquarters is auto- 
matically and instantaneously established 
through the switchboard. The  fire-alarm 
box immediately proceeds to register its own 
number upon a tape at the fire headquarters, 
repeating the registering five times, the usual 
tape-punching apparatus being employed for 
this purpose. As soon as the transmission 
of the alarm has been completed the fire- 
alarm box restores the telephone line to its 
normal condition so that the telephone mav 
3efore beginning the 
transmission of the alarm the fire-alarm box 
automatically releases any connection which 
may be established on the line. 

The fact that this fire-alarm system op- 
erates on lines which are subjected to a test 
many times a day renders this method of 
giving fire-alarm service particularly reliable. 
In the automatic system the fire department 
is usually given a low number, which is 
called practically instantaneously by the 
transmitting device of the fire-alarm box. 
and the time required to transmit the signal 
is the same at all hours of the day or night. 
It has been used extensively, notably in 
Rochester, N. Y., where it has given excel- 
lent service. 

The Denio Electric Company, 6 Triangie 
building, Rochester, N. Y., are the manufac- 
turers, 





Economy in Pumping. 


In these days of keen competition, when 
business must be done on a more or less close 
margin, the problem of “leakage” must nec- 
essarily be one of prime consideration. No 
contractor can afford not to keep a close 
watch on this feature of his business. And 
in foundation and sewer work the matter of 
pumping is where economy is often over- 
looked. In this connection a large number 
of contractors have found the Atlantic dia- 
phragm pumping engine to be a prime fac- 
tor in not only preventing leakage of profits 
in this work but also a considerable source 
of net income, It is claimed that this en- 
gine does the work of two hand pumps 
manned by four to eight laborers and does 
it at an outlay per diem of 10 cents to 25 
cents for gasoline. Its design, material and 
construction is such that it runs itself for 
eight hours with one charge of gasoline, thus 
eliminating practically all cost for labor in 
this class of work. 

The Harold L. Bond Company, 383 At- 
lantic avenue, Boston, Mass., who makes and 
distributes this engine, will furnish full par- 
ticulars of the Atlantic pumping engine, 
which will be of value to contractors. 
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Wilshire Boulevard, Los Angeles, to Be Paved 
With Bitulithic. 


Property owners on Wilshire boulevard. 
who have been trying for eighteen months 
to get a pavement for the finest boulevard in 
Los Angeles, were disappointed again on 
December 14, when the board of public works 
once more postponed action for a week. 
There are two and a quarter miles of street 
involved in the improvement and 65 per cent. 
of the frontage is signed up on the original 
petition. Only three individuals were oppos- 
ing the improvement. 

The chief trouble the property Owners are 
having in getting their street paved is that 
they have attempted an innovation in their 
proposed improvement. They have been trv- 
ing to get the best pavement possible and 
have shown a disposition to pay what it is 
worth. 

Wilshire boulevard, although it is conceded 
to be the finest show street in Los Angeles. 
has had a pavement for years which has been 
a disgrace to it. When the Wilshire Im- 
provement Association was formed one of its 
first acts was to appoint a committee on pav- 
ing. This committee went to work scien- 
tifically to deal with the problem. It investi- 
gated every phase and detail of the paving 
question, inspected all the pavements within 
convenient reach and obtained reports on 
pavements elsewhere, One of the members 
made a trip East and looked at well-known 
paving jobs. 

When the committee finally reached a de- 
cision it was in favor of a bitulithic pave- 
ment, and this decision was accepted by the 
property owners. Then the council was asked 
to begin the proceedings to give the people 
what they wanted. Many sessions were nec- 
essary in which committees representing the 
property owners and the city conferred. On 
December 20 the council unanimously award- 
ed the contract for bitulithic, the area of the 
pavement being over 75,000 square yards, 





Experiments on Weed and Grass Destroyers. 


A series of experiments to secure an effec- 
tive weed destroyer have been carried on 
under the direction of the Department of 


Health of Norfolk, Va., by A. P. Pannill, 
chief of sanitation. Mr, Pannill expresses 
his entire satisfaction with a compound 


manufactured by the Atlas Preservative Co. 
of America, 97 Liberty street, New York 
City. In brief, Mr. Pannill’s statement of 
the effectiveness of the Atlas “A” is as fol- 
lows: 

In summing up results of recent experi- 
ments, I might embrace all in the one sen- 
tence: It can be depended upon to do all 
that you claim for it. I found it clean, effec- 
tive and easy to use. In the first two re- 
spects it exceeds any of the kind I have ever 
seen, and will so impress any one, if they 
will only take the trouble to see that it is 
applied properly. At 1 to 20 Atlas “A” will, 
in my opinion, kill anything. It killed every- 
thing that I applied it to in way of all kinds 
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of grass and weeds; and in making the 
tests, which I did in every instance in per- 
son, I took nothing for granted, simply test- 
ing under unfavorable as well as favorable 
conditions; in fact, took occasion to apply 
it late in the afternoon after rain. I tried 
it on streets beween Belgian blocks, where 
grassing and small weeding is almost im- 
possible by hand method; along the edge of 
buildings ; on sidewalks; thickly grassed dirt 
sidewalks, on account of being but little 
used; tough and tender grasses of all de- 
scriptions, and every conceivable form of 
weed growth that I could find in infancy to 
forest growth, and not in one single in- 
stance did it fail. The cost as compared to 
machine and hand methods depends upon 
circumstances, If a permanent result is de- 
sired in woods as well as sidewalks and dirt 
driveways, especially in parks, Atlas “A” is 
indispensable. I put the hoe against it on 
sidewalks with the result that the work of 
the hoe requires constant repeating while the 
effect of the liquid was final. It reaches the 
roots—gives permanent results. 





The Cement Gun, 


The increasing use of cement in its various 
combinations as a material with which to 
surface various structures has led to the 
invention and development of the cement gun. 
The application of this very convenient tool 
to other uses has followed until at the pres- 
ent time it is used for a great number of 
purposes, among which are foundation work 
and waterproofing below grade, coating steel 
to prevent corrosion, building walls, cement 
stone and cinder fill for floors, cement stucco 
and plaster, building fences, sidewalks, tree 
surgery, interior and exterior decorating. fire 
retardant coatings, making and lining or cov- 
ering water pipes, etc. It has been very suc- 
cessfully used in coating the face of disin- 
tegrating rock in the Culebra cut of the Pan- 
ama canal, 

The cement gun handles equally effectively 
hydrated lime, gypsum, cement and other 
plastic materials. The combination of the 
elements necessary to produce a plastic ma- 
terial taking place in transit, as it does in 
the cement gun process, quick-setting cement, 
lime and gypsum may be employed, avoiding 
the use of a retardant, and producing thereby 
not alone better results in point of quality 
of products, but materially less in cost. 

The most serious criticism that has here- 
tofore been made concerning plastic products 
has been their lack of uniformity, due to the 


human element in mixing them and in the 
methods of application—it being a _ well- 
known engineering fact, for instance, that 


the instant moisture is brought into contact 
with any of these plastic materials the initial 
set, or crystallization begins; and that sub- 
sequent manipulation or handling tends to 
disturb this initial crystallization and conse- 
quently weakens the product. These obiec- 
tionable features are entirely overcome bv 
the cement gun process, the hydration taking 
place in transit and immediately before and 
during emplacement, the crystallization, or 
initial set, takes place where it belongs, i. e.. 
in the wall and not on the mortar board. 
The cement gun process employs only the 
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amount of water necessary for hydration, 
and by reason of the materials being pro- 
jected with considerable force all surplus 
water and air is expelled, leaving the product 
denser, more homogeneous and_ therefore 
more waterproof than has heretofore been 
produced. 

A very interesting test showing the char- 
acter of the product of the cement gun was 
made recently. 

Hand-made and cement-gun-made bricks. 
1%,x31%4x8 inches, made of a mixture of one 
part cement to three parts sand, exposed to 
moist air for one day and immersed in water 
for twelve days, were tested for breaking 
strength. The bricks were mounted upon 
round bars of steel 7 inches between cen- 
ters and another bar of steel was placed 
above the bricks in the exact middle of the 
longitudinal length, that is, 4 inches from 
either end of the brick. From this last men- 
tioned bar was suspended a platform, upon 
which weight was piled to test the breaking 
strength of each brick separately. The hand- 
made brick broke at 303% pounds, while the 
cement-gun-made brick stood 533% pounds. 

The cement gun is manufactured by the 
Eastern Cement Gun Company, 32 Church 
street, New York City. This company is 
now taking orders to furnish guns on any 
work in this territory together with instruc- 
tion for the application of cement, ‘“alca’” 
lime or other plastic materials. The ma- 
chines are not for sale, the policy being to 
lease them to responsible corporations, firms 
or individuals by contract, 





Trade Publications. 


The Gould Manufacturing Company. Sen- 
eca Falls, N. Y., have three bulletins describ- 
ing their pumps. Bulletin No. 103 contains 
specifications and lists of parts of vertical. 
single-acting, triplex plunger pumps. Bulle- 
tin No. 104 gives specifications, lists of 
parts and a repair chart of double-acting 
triplex plunger pumps. Bulletin No. 106 
contains the same sort of matter in connec- 
tion with vacuum and stuff pumps. 

The Sterling Electrical Manufacturing 
Company, Warren, O., have compiled an at- 
tractive booklet entitled ‘“‘Warren Beautiful.” 
It contains a comprehensive synopsis of the 
history of the city, outlining in particular 
the development of street lighting. The pres- 
ent Mazda tungsten lighting system, which 
extends throughout the city, is fully de- 
scribed. 

The Bausch & Lomb Optical Company. 
Rochester, N. Y., has published a “Hand- 
book for Engineers,’ by George N. Saeg- 
muller. It contains besides descriptive mat- 
ter and methods of adjusting various survey- 
ing instruments, complete details on making 
observations and computing latitude, time, 
etc., and a complete solar ephemeris. 

The December Bulletin of the Universal 
Portland Cement Company, Chicago, IIl., con- 


tains illustrations and descriptive matter on 
the following forms of concrete construction : 
Buildings, crushing plant and chimney, deco- 
rative walls, pavements and bridges. 

“Garbage” is the title of a booklet pub- 
lished by Irvin Bair, 116 North Broad street. 
Philadelphia, Pa. It contains an article on 
the proper disposal of garbage and one on 
the collection of refuse and waste in New 
York City. 


The December issue of “Paving and 
Roads,” published by The Texas Company, 
Battery Place, New York City, contains 


notes on the recent roads conventions. the 
oiling of Douglas-Bisbee highway, Arizona, 
and cost tables for road oiling. 

The Troy Wagon Works Company, Troy. 
O., has a circular setting forth the advan- 
tages of their short-coupled bottom-dump 
wagon. 





A Liquid Making Cement Waterproof. 


The Anti-Hydro Cement Waterproof Com- 
pany, 121 Central avenue, Newark, N. J., has 
a waterproofing material for cement, known 
as “anti-hydro.” 

“Anti-hydro” is a solution, neutral to ce- 
ment, which, when added in certain percent- 
age to the water used in mixing Portland 
cement in the usual way, has the effect. 
without retarding its setting, of rendering 
the cement in all kinds of masonry imnper- 
vious to water, moisture, frost, gas, odors, 
etc. 

It makes them dustless and gives no dis- 
coloration. It acts upon cement while it 
sets; increases the natural density of that 
the other constituents of a concrete, mortar 
or stucco, intensifying the congestion so that 
their hydrometric natures are changed. 
capillary action and percolation prevented. 
Cement coatings with “anti-hydro” are fire- 
proof besides being non-conductors. In color 
they are light gray, but can be given almost 
any color. The bond to brick, stone, con- 
crete or to cement finished surfaces is per- 
fect, adhering permanently against any head 
of water. In addition to the hydrolytic quali- 
ties of these ‘“anti-hydro” cement coatings. 
they have a resistance to acid conditions. 

Where water-resisting or water-holding is 
required the best results are obtained on 
walls, floors, roofs, etc., by a stucco or mor- 
tar about three-fourths of an inch thick. av- 
plied in the following manner: First. It is 
imperative that the surface to which the 
coatings are applied must be absolutely clean 
of all paint, whitewash or other foreign sub- 
stances, and that these surfaces be “roughed” 
sufficient for the cement to bond to and well 
dampened. Second. A “slush coat” or grout 
of neat cement is applied, using “anti-hydro’’ 


with water in proportion, one part “anti- 
hydro” to ten parts water. (Water quantity 
same as usually used.) Third. The “slush 


coat” is followed with a “scratch coat.” % 
to % of an inch thick, this to be a mixture 
of one part cement to two parts clean, sharp 
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sand (about 12 mesh screening), mixed with 
“anti-hydro” and water of the same propor- 
tion, one to ten. Fourth. This “scratch 
coat” after initial setting, is followed by a 
“finish coat” 4 to % of an inch thick, of a 
mixture one part cement to one part clean. 
sharp sand, mixed with ‘“anti-hydro” and 
water of the same proportion, one to ten. 





Brick Roads Near Danville, Mlinois. 


Danville, Illinois, was one of the first cities 
of that state to adopt the brick pavement 
as a country road surface. There are at 
present about 6 miles of brick roads in the 
vicinity of that city and the voters of Dan- 
ville township will have an opportunity next 
April to vote upon a proposition to pave three 
miles of the Georgetown road also with 
brick. The estimated cost is $20,000. 





Boston’s New Fish Market. 


Henry F. Keyes and Monks & Johnson. 
architects and engineers, associated, Boston, 
Mass., are preparing plans and specifications 
for the Boston Fish Market Corporation for 
five buildings to be located on tidewater at 
South Boston. Two of the structures will be 
720 feet by 60 feet, three stories high, and 
will be built on the new state pier that will 
be 1,200 feet long by 400 feet wide. The 
other three buildings will be located on the 
southern side of Northern avenue, just across 
from the pier. Two of these will be 600 feet 
by 60 feet and five stories high, while the 
third, a freezing plant, will be 70 feet square. 
These buildings will be of the most modern 
fireproof construction and will house practi- 
cally the entire wholesale fish industry of 
Boston. 





Bitulithic Pavement Development in 1911. 


Warren Brothers Company report Decem- 
ber 20, 1911, as the banner day during their 
eleven years’ development in the volume of 
bitulithic contracts awarded, covering the 
widest range of climatic conditions of the 


United States and Canada and comprising’ 


the following: 


Los Angeles, Wilshire blvd....76,000 sa. yds. 
Wdmonton, Alberta.........- 80.000 sa. yds. 
Strathcona, Alberta.......... 70,000 sq. yds. 
DR PB 6055 sd seiewasas 33.301 sq. yds. 
Schenectady, N. Y...... ee++13,700 sa. yds. 

The company report during the year 1911 
bitulithic pavements contracted for and 


awarded for carrying over for construction 
during the year 1912, 125 cities. 5,995,554 
square yards, bringing the total area of bitu- 
lithic pavements laid and contracted for dur- 
ing the eleven years of their existence up to 
19,639,470 square yards, covering an equiva- 
lent to 1,116 miles of roadway having a width 
of 30 feet between curbs. 





Trade Notes. 
CEMENT. 


The Sandusky Portland Cement Co., San- 
dusky, O., has just completed a five-car 
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order of Medusa white Portland cement 
for Sydney, Australia; and a two-car order 
for Delorgo Bay, South Africa. Several 
thousand barrels will also be used on Wool- 
worth Bldg., New York, the highest office 
building in the world. 


MACHINERY AND SUPPLIES. 


Scranton, Pa.—Special—The Engineering 
Construction Co., Coal Exchange building, 
Scranton, Pa., desire to sell a steel traveler 
capable of handling girders and trusses 120 
feet long that weigh as much as 50 tons. 

Oxford, Miss.—W. L. Smith desires to pur- 
oo one direct-connected dynamo for the 
city. 

Pensacola, Fla.—Special—The purchase of 
an automobile street sprinkler to cost about 
$3,000 is contemplated. Frank Reilly, mayor. 

Washington, D. C.—An American con- 
sular officer states that the construction 
of an electric power plant of 10,000,000 
units yearly, for use in connection with 
the clarification of the water supply of the 
city, is contemplated. The water supply 
of the city is 15,000,000 gallons daily. The 
clarification plant must have a capacity to 
remove amber-colored vegetable matter 
from 1,000,000 to 5,000,000 gallons of water 
daily. Address Bureau of Manufacturers, 
No. 7618. 

St. Elmo, Ill.—P. E, Fletcher, city engi- 
neer, desires prices f. o. b, St. Elmo, on 
paving brick, grates for catch basins and 
sewer tile. 

Wellsville, N. Y.—Special—The Kerr 
Turbine Co., Wellsville, N. Y., advises that- 
over 700 of their machines, aggregating 
more than 50,000 h.p., are in active serv- 
ice, and that more unfilled orders are now 
booked than at any previous time in the 
history of the company. Some of the or- 
ders are as follows: Two underwriter fire 
pumps driven by 200-h.p. Kerr turbines, 
for Stieger & Sons’ piano factory, Stieger, 
Ill.; one fire pump driven by 265-h.p, Kerr 
turbine, for B. M. Osbun Co., Chicago. The 
last named will be the only turbine-driven 
fire pump in the city of Chicago. 

Raleigh, N. C.—The Carolina Light and 
Power Co. is contemplating the installation 
of additional machinery, including a 500- 
k.w. transformer. 

Springfield, Ore.—The city is contem- 
plating the purchase of a street flushing 
machine. 

Mount Vernon, Wash.—The city is con- 
templating the purchase of a_= street 
sweeper. 


MISCELLANEOUS. 


Fimerlee, N. J.—The H. W. Johns-Man- 
ville Co., Brooklyn, N. Y., has purchased 200 
acres and will construct a plant costing about 
$2,000,000. 

The Jeffrey Manufacturing Co., of Co- 
lumbus, O., manufacturers of mining, ele- 
vating, conveying and power transmission 
machinery and coal mine equipment, has 
recently opened another branch office at 
1201 Ameri¢an Bank Bldg., Seattle, Wash., 
from where it will handle its business in 
the Northwest. Percy E. Wright is man- 
ager of the Seattle office. 

Oo Hogue has been appointed vice- 
president and treasurer of the Goulds Man- 
ufacturing Co. of Illinois, with offices in 
Chicago. The Goulds Manufacturing Co. 
manufactures pumps and hydraulic ma- 
chinery. R 


WATER, 


Dubuque, Ia.—Bids will be received Janu- 
ary 22, at 8 p. m., for furnishing and deliver- 
ing one 2,000,000-gallon duplex, double-act- 
ing, motor-driven pump at pumping station. 
Certified check, $500. B. S. Stedman, super- 
intendent ; R. P. Melendy, engineer. 

Zeeland, Mich.—The purchase of a water 
— for use at the city plant is contem- 
plated. 
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Yonkers, N. 
Contracts and 


Y.—Special—The Board of 
Supply will ask for bids in 
January for furnishing a _ 10,000,000-gallon 
pump for the city filter plant. T. L. Peene. 
water superintendent; Hazen & Whipple, 103 
Park avenue, New York, N. Y., engineers. 

Lorain, O.—Special—The director of pub- 
lic service has been instructed to advertise 
for bids for 200 water meters for the water 
works department. Forest Raugh, president 
of ‘council. 

Youngstown, O.—Bids will be received 
January 4, at 12 m., for furnishing 1,000 
water meters. Certified check, $500. W. H. 
McMillan, clerk. 





Patents Concerning Road and Pavement 
Construction and Repair. 


962,267, Road Grader. Spencer Allen 
Stone, Chillicothe, Mo. 

962,299. Road Grader and 
Henry C. Barnett, Jefferson, Ga. 

962,354. Road Grading Machine. 
J. Jewett, Butler, Mo. 

962,728. Apparatus for 
Ground with Oil. Joseph E. 
beach, Cal. 

963,963. Road 


Smoother. 
Parley 


Saturating the 


Ward, Long- 
Scraper and Grader. Jo- 
seph Van Matre, Newcastle,. Ind. 

965,218. Paving Rammer. Wilhelm Her- 
mann Nordstroem and Niels Christian Quist, 
Horsens, Denmark. 

965,562. Oil Concrete Roadway. Edward 
M. Chadbourne, San Francisco, Cal. 

965,628. Road Grader and Leveler. 
S. Haynes, Marion, Mich. 

966,081. Road Scraper. 
Hepburnville, Pa. 

966,242. Road Scraper. 
son, Hoover, Ind. 


Jas. 
Cyrus H. Casner, 


Samuel Richard- 


966,982. Road and Street Construction. 
Jos. Hay Amies, Philadelphia, Pa. 

967,088. Scraper. Samuel F. Vose, Shaw- 
nee, Okla. 

967,656. Road Grader. 
Ness, Zumbroa, Minn. 

967,714. Pavement Blocking Device. Ru- 
— S. Blome and Wm. J. Sinek, Chicago, 
l 


Ole Andrew 


Device. 
Cal. 
Carl O. 


968,422. Street Surface Cutting 
Alfred Rosenholz, San Francisco, 

968,439. Road Grading Machine. 
Wold, Minneapolis, Minn. 

968,912. Road Drag. Joseph D. and Roy 
E. Adams, Indianapolis, Ind. 

970,290. Hand Street Oiler. 
deacon, Carlisle, Ky. 

970,580. Road Drag, Grader and Scraper. 
Walter S. Wilker, Helena, Mont. 

970,966. Road Scraper. Geo. W. 
Peru, Ind. 

971,113. 
Bartelso, Ill. 

971,456. Road Culvert. 
Portland, Ore. 

974,397. Road Grader. 
Westpoint, Neb. 

975,295. Road Machine. 
ler, Los Angeles, Cal. 

975,580. Road Machine. 
bins, Fairmount, N. D. 

975,783. Road Machine, 
Henry C. Moulthrop, Conneautville, 

976,012. 
Buffalo, N. 

978,016. 


John Arch- 
Spicer, 
Road Drag. Frank Boeckmann 

Wm. F. Looker, 
Victor Landholm, 
Marion M. Sick- 
Walter K. Steb- 


Harrison B. and 


Pa. 


Road Roller, Marquis J. Todd, 
=: 


Scarifier. Walter 
Cal. 
Niels K. Skow, 


Chas. I. 


Rotary Road 
A. Gillette, Los Angeles, 
978,498. Road Grader. 
Newton, Iowa. 
978,973. Asphalt Paving Plant. 
Williams, Utica, N. Y. 
978,974. Pavement. 
New York, N. Y. 


Matthew E. Dunn, 





























ROADS AND PAVEMENTS. 


BIDS REQUESTED. 


Brewton, Ala.—January 4. Grading and 
surfacing with gravel 9 miles of road. Board 
of. Escambia County Comrs. 

Rockville, Ill._—February 1. 
30,000 sq. yds. of brick pavement. 
cost $60,000. Aetna Engineering 
Chicago, IIll., engineers. 

Bloomfield, Ind.—January 2, 2 p. m. Con- 
structing a macadamized road in Taylor and 
Fairlay townships. Sacwell H. Jennings, 
auditor. 

Brownstown, 
Constructing road in 
W. Wacker, auditor, 

Fowler, Ind.—January 2, 1 p. m. Con- 
structing 9 stone roads in Center township. 
Lemuel Shipman, auditor. 

Greensburg, Ind.—January 8, 1 p. m. 
structing macadamized road in Clay 
ship. Frank E. Ryan, auditor. 

Huntington, Ind.—January 1, 10 a. m. 


Constructing 
Estimated 
Bureau, 


Ind.—January 2, 1:30 p. m. 
Hamilton township. H. 


Con- 
town- 





Constructing gravel road to Dallas township. 
John W. Weaver, auditor. 
Knox, Ind.—January 2, 12 m. 
ing gravel road in Davis township. 
Ransbottom, auditor. 
Lawrenceburg, Ind.—January 2, 12 m. 
Constructing highway in Jackson township. 
William S. Fagaly, auditor, 
Lebanon, Ind.—January 8, 7:30 p. 
ing North Meridian street, 3,258 feet. 
mond Connor, clerk. 
Logansport, Ind. 


Construct- 
Lee M. 


7 m. Pav- 
Ed- 


January 2, 10 a. m. 
Constructing two gravel roads in Jefferson 
township, one in Noble township and con- 
structing the macadam road in Eel and Mi- 
ami townships. J. E. Wallace, auditor. 

Newport, Ind.—January 1, 10 a. m. Con- 
structing gravel road in Helt township. H. 
T. Paynem, auditor. 

Paoli, Ind.—January 2, 2 p. m. 
ing a road in Orleans township. 
Ham, auditor. 

Portland, Ind.—January 18, 1 p. m. Con- 
structing gravel road on the line between 
Adams and Jay counties. W. Lea Smith, 
auditor, Jay township. 


Construct- 
Alvin B. 





IMPROVEMENT AND 


Portland, Ind. 
structing road 
Smith, auditor. 

Rensselaer, Ind.—January 1, 3 p. m. Con- 
structing stone road in Hanging Grove town- 
ship. James N. Leatherman, auditor. 

Vincennes, Ind.—January 2. Constructing 
a gravel road. John P. Scott, auditor. 

Winamac, Ind.—January 2, 12 m. Con- 
structing a number of roads. W. E. Munch- 
enburg, auditor. 

Montclair, N. J.—January 22, 8 p.m. Re- 
paving Bloomfield avenue, including the fol- 
lowing: 34,300 sq. yds. granite block, 13,700 
lineal ft. curbing, 2,000 ft. old curb reset. 
Certified check, $10,000. Harry Trippett, 
town clerk. 

St. Croix Falls, Wis.—January 15, 8 p. m. 
Improving Washington street. City clerk. 

CONTRACTS AWARDED. 

Birmingham, Ala.—Paving 8th ave. 
bitulithic, to the Southern Bitulithic Co. 

Montgomery, Ala.—Paving East 8th ave. 
ay gh bitulithic, to the Southern Bitulithic Co., 
$15,172. 

Bakersfield, Cal.—Constructing the Colese 
Levee road, to V. E. Foshier, of Bakersfield, 
Cal., $14,104. 

Washington, D. C.—Furnishing 100,000 
gallons of road oil for use on roads in the 
District of Columbia, to the Gulf Refining 
Co., of Pittsburg, Pa. 

Jacksonville, Fla.—Paving Atlantic blvd., 
including 6,000 lineal ft. of brick pavement, 
to the Logan Concrete Engineering Co.; grad- 
ing New York ave., to William Ligartis, Bay 
St. Jacksonville, Fla. 

Carbondale, Ill—Paving Poplar st. with 
macadam, to Craine Bros., $27,644. 

Glencoe, Ill.—Paving Vernon, Railroad and 
Hawthorne aves., to ry M. Laing, of 
Highland Park, Til. ; $16,623 

Herrin, IIl. “Constructing 43,000 ft. of 
granitoid sidewalk, to Keeley & Tweeney, ot 
East St, Louis, Ill.; $52,842. 

Watseka, Ill.—The following paving con- 
tracts have been awarded: Park ave.. to J. 
A. Palmer, Danville, Ill., $6,430; Ash st., to 
same, $6,138. 

Paoli, Ind.—Constructing road in Paoli 
township, to James P. Wilson, $5,262. 

Valparaiso, Ind.—Constructing a_ gravel 
road in Portage and Boone townships, ta 
Ray DeMass, Chesterton, Ind., $11,800; and 
to Chas. F, Greene, Valparaiso, Ind., $4,317. 

Vincennes, Ind.—The following road con- 
tracts have been awarded : The Shields 
road, to H. F. Jones, $2,290; the Cain road, 
to Columbus Hargrove, $1, 190. 

Williamsport, Ind.——Constructing gravel 
road, to W. W. Crane, of Hedrick, Ind.. 
$10,915. 

West Terre Haute, Ind.—Paving National 
ave., to George C. and Foulkese Construc- 
tion Co. 

Fort Scott, Kas.—Paving Burke st., 
Midland Construction Co. 

Iola, Kas.—Constructing one and one-quar- 
ter miles of stone road, to George Rhoads, of 
Humboldt, Kas. 

Baltimore, Md.—Paving a 
streets, to F. E. Schnider 
$42,920. 

Towson, Md.—Constructing the Glencoe 
road, to J. S, Parks, Towson, Md., $17,810 

Boston, Mass.—Improving Hallet st., to 
the John Kelly Co., $15,540. 

Boston, Mass.—Constructing macadam road 
on Pequot st., to J. C. Colman & Sons Co. 

Carthage, Mo. . and Main 
st., to R. J. & W. N. Boyd Construction Co.,. 
Kansas City, Mo. 

Springfield, Mo.—Constructing 5% 
of road, to J. A. M. Lanier, $10,500. 

St. Joseph, Mo.—Paving Hammond st. with 
brick, to the Young Bros. Construction Co. 

Albany, N. Y¥.—The following road con- 
tracts have been awarded by the highway de- 
partment: Road No. 969, to Public Service 
Contracting Co., $39,853; Road No. 687, to 


January 18, 10 a. m. Con- 
in Richland township. W. 


with 


to the 


number of 
Paving Co., 


miles 
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town of Sterling, $3,124; Road No. 5151, to 
Falk & Menzies, Buffalo, N. Y., for $53,913; 
Road No. 5162, to McGreevey, McGuigan & 
Baum, Elmira, N. Y., $23,226; Road No. 930, 
to Welden & Mead, W. Plattsburg, N. Y.. 
$3,380; Road No. 951, to John H. Gordon, 
Albany, N. Y., $23,395; Road No. 952, to 
DeGraf & Hogeboom, Kingston, N. Y., $41,- 
629; Road No. 929, to John B. Dower, Balls- 
ton Spa, N. Y., $17,779; Road No. 5179, to J. 
D. Moynehan Co., Mohawk, N. Y., $77,016; 
Road No. 5181, to J. D. Moynehan Co., Mo- 
hawk, N. Y., $45,008; Road No. 5184, to 
Boynton & MecNally, Keesville, $24,482; 
Road No. 950, to St. Regis Construction Co.. 
Albany, N. Y., $8,396; Road No. 953, Clancy 
& Vanalst, Long Island City, $17,203.78; 
Road No. 5149, Bridgeport Construction Co., 
Poughkeepsie, N. Y., $45,442; Road No. 5165. 
Bridgeport Construction Co., $54,748; Road 
No, 5169, to John F. Donavon, Saugerties, 
N. Y., $41,851; Road No. 5173, Henry Mc- 
Namee, Eddyville, N. Y., $50,317; Road No. 
5192, Joseph Walker, Albany, N. Y., $9,733; 
Road No. 5177, H. McNamee, Eddyville, N. 
Y., $41,657; Road No. 5185, Santononi Cont. 
Co., $71,885; Road No. 5174, to Ed T. Beck 
& Co., Warren, Pa., $70,515; Road No. 958, 
to Public Service Contracting Co., Buffalo, 
N. Y., $40,778; Road No. 5191, Shaughnessy 
Const. Co., Albany, N. Y., $67,089; Road No. 
5167, to Joseph Walker, $101,952; Road No. 
5182, J. D. Moynehan Co., Mohawk, $72,298; 
Road No. 5183, to Boynton & McNally. 
Keeseville, ‘N. Y., $37,187; Road No. 5186, to 
Santononi Const. Co., Newcomb, N. Y., $82,- 
011; Road No. 5187, to Santononi Const. Co.. 
Newcomb, N. Y., $80,904; Road No. 5180. 
J. D, Moynehan Co., of Mohawk, N. Y., $68,- 
439; Road No. 5189, Santononi Const. Co.. 
$98,313; Road No. 5164, Erie Contracting 
Co., Buffalo, N. Y., $55,510.67; Road No. 313. 
A. Schunnemunk Const, Co., Highland Mills, 
$11,528; Road No. 5171, Shaughnessy Const. 
Co., Albany, N. Y., $24,410; Road No. 5156. 
to John D. Michiel & Bros., Torrington, 
Conn., $56,663; Road No. 5178, Shunnemunk 
Const, Co., Highland Mills, N. Y., $24,405; 
Road No. 5085, John D. Bower, Ballston, 
$44,835; Road No. 5160, to E. T. Beck & 
Co., Warren, Pa., $27,168; Road No. 911, 
Suffolk Contracting Co., Huntington, N. Y.., 
$33,197; Road No, 5168, Lane Const. Cor- 
poration, Meriden, Conn., $40,963; Road No. 
5190, to Hallack & Angel, Newburg, N. Y., 
$13,823; Road No. 5158, Joseph Walker, Al- 
bany, N. Y., $72,280. 

Yonkers, N. Y.—Paving Prescott st., to 
R. A. Cesecrande, Yonkers, N. Y., $24,225. 

Charlotte, N. C.—Paving construction, to 
the West Construction Co., of Chattanooga, 
Tenn., about $150,000. 

Cincinnati, O.—The following paving con- 
tracts have been awarded: Macadam on 
Alice st., to Henkel & Sullivan, Mercantile 
bldg., $5,113; concrete steps, to Roos Bros., 
Cincinnati, O., $1,581; tar macadam on 
Greise ave., to N. Goodman, 7th ave., $10,- 
139; brick pavement on Jay st., to Henkel & 
Sullivan, Cincinnati, O., $4,395; brick pave- 
ment on Bathgate st., the same, $3,376: 
brick pavement on Hickory st., to the same, 
$4,130; tar macadam on Wood ave... to 
Thomas G. Strack, $7,450. 

Dayton, O.—Constructing brick pavement 
and storm sewers in Burkhart ave., to E. M. 
Gephart, $41,605; paving Rubicon st. to 
Warren Bros. Co., Boston, Mass., $1,217; 
constructing sidewalks and grading Huffman 
ave., to A. J. Kammer, $1,150. 

Tulsa, Okla.—Constructing asphalt pave- 
ment to the amount of about $200,000, to the 
Shelby-Downard Asphalt Co., of Ardmore, 
Okla, 

Philadelphia, Pa.—Re poees | sae during 
1912, to David McMahon, $202,400. 

Pittsburg, Pa.—The following paving con- 
tracts have been awarded: Faust st., to the 

B. Shields Co., 2,756; bids on paving 
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Wilkes-Barre, Pa.—Paving North Main 
st., to the Warner-Quinlan Asphalt Co., Syra- 
cuse, N. Y. 

Memphis Tenn.—Paving Calhoun ave. 
with wood blocks, to M. Larkin, 658 Vance 
st., Memphis, Tenn., $10,750. 

Bonham, Tex.—Paving 14 blocks, including 
North Main and West Fifth sts., to the Bert 
Hahn Co., of Ardmore, Okla. 

Everett, Wash.—The following road con- 
tracts have been awarded: Asphalt paving on 
Pilcheck road, to Reinseth Bros., $10,405. 

Madison, Wis.—The following paving con- 
tracts have been awarded: Asphalt paving on 
Langdon st., to the Andrews Asphalt Paving 
Co., $19,475; asphalt paving on Carroll st., 
to the same, $11,757. 


CONTEMPLATED WORK. 


San Jose, Cal.—A $300,000 bond issue for 
the construction of roads in San Benito coun- 
ty has been voted. 

Willow, Cal.—A. $450,000 road and bridge 
improvement bond issue has been sold. 

Hartford, Conn.—The resurfacing of Main 
st. with asphalt, to cost about $12,000, is 
contemplaied. T. J. Bennett, superintendent 
of streets. 

Sylvester, Ga.—A $20,000 bond issue for 
road improvements has been voted. 

Lincoln, Ill—The paving of Elm st. with 
concrete is contemplated. 

Mattoon, Ill.—The paving of about 5 blocks 
of streets with brick is contemplated. C. L. 
James, city engineer. 

Moline, Ill—The paving of 7th and 8th 
aves., with vitrified brick is contemplated. 

Pekin, Ill.—The construction of paving in 
3 districts, to cost about $500,000, is contem- 
plated. 

Peoria, Ill—The paving of Arcadia ave. 
with brick, to cost about $32,918, is contem- 
plated. Ross Canterbury, city engineer. 

Rockford, Ill.—The paving of about three- 
quarters of a mile of street is contemplated. 
City engineer, Main. 

Webster City, Ia.—The paving of i9 blocks 
of street is contemplated. 

Elkton, Md.—A $25,000 bond issue for the 
construction of a highway between Elkton 
and Perryville has been voted. 

Fulton, Mo.—Paving of about 8 miles of 
road is contemplated by Callaway county. 

Maplewood, Mo.—Paving of Manchester 
ave. with brick for a distance of 4,000 feet is 
contemplated. 

St. Joseph, Mo.—The paving of Mulberry 
st. with mineral rubber asphalt is contem- 
plated. 

Olean, N. Y.—The paving of First st. with 
vitrified brick is contemplated. 

Canton, O.—City Engineer Weber has pre- 
pared plans and estimates for paving of 
Broadway, to cost about $49,000. The paving 
of Cassilly, West North and Fulton sts. is 
also contemplated. 

Cincinnati, O.—A $203,500 bond issue for 
paying the city portion of street and alley 
irmhprovements has been voted. 

Hamilton, O.—The construction of roads to 
cost about $7,000 is contemplated. 

Jefferson, O.—The construction of 2 miles 
of pavement is contemplated. 

Wooster, O.—The paving of Pittsburg ave. 
and East Henry st. is contemplated. 

Youngstown, O.—The paving of the fol- 
lowing streets is contemplated: Hawn st., 
Byron st., Himrod ave., Oak st., Truesdale 
ave. and Coland ave. 

East Providence, R. I.—Street improve- 
ments to cost about $45,000 are contemplated. 

Memphis, Tenn.—Heiskell Weatherford. 
city engineer, has prepared estimates on con- 
crete paving work to cost about $46,000. 

Nashville, Tenn.—The counties of the State 
have voted bonds to the amount of about 
$6,000,000 for road improvement. 

Big Springs, Tex.—A $100,000 bond issue 
for road construction has been voted. 


Sherman, Tex.—Road 
cost about $400,000 are 
Grayson county. 


improvements to 
contemplated by 


SEWERS. 


BIDS REQUESTED. 


Mattoon, Iil.—March 1, 1912. Constructing 
vitrified pipe sewers to cost about $19,000. 
Cc. L. James, city engineer. 

Hannibal, Mo.—February 1. Constructing 
vitrified pipe and concrete sewers to cost 
about $30,000. W. Y. Use, city clerk. 

Springfield, Mo.—January 15, 12 m. Fur- 
nishing material for constructing public sew- 
ers and outlets; a sewage disposal plant, 
with all appurtenances. Certified check, 10 
per cent. J. H. Langston, city clerk; H. G. 
Horton, city engineer. 

New Philadelphia, O.—January 15. Con- 
structing 11.8 miles of sanitary sewer and 3 
miles of storm water sewer, to cost about 
$140,000. T. E. Arnold, engineer. 

Waco, Tex.—January 2, 10 a. m. Con- 
structing sanitary sewers as follows: 2.900 
ft. of 15-inch, 12,000 ft. of 12-inch, 10,000 ft. 
of 10-inch, and 6,000 ft. of 8-inch vitrified 
clay sanitary sewer pipe; 108 ft. of 16-inch 
cast iron sewer pipe; 96 ft. of 12-inch cast 
iron sewer pipe; and all other specials. Cer- 
tified check, 5 per cent. P. A. Gorman, com- 
missioner of streets, sewers and public im- 
provements. 


CONTRACTS AWARDED. 


Coalinga, Cal.—Constructing sewer system, 
to H. M. Shaffer, $26,316. 

Denver, Colo.—Constructing a 15-mile san- 
tary sewer, lateral on the South Side, to the 
Denver-Pueblo Construction Co., $50,731. 

Hartford, Conn.—Constructing sewers as 
follows: 2,700 ft. in Scarborough st. and 
2,300 ft. in Albany ave., to the Hartford Pav- 
ing Brick & Construction Co., Hartford, Conn. 

Washington, D. C.—Constructing the Pet- 
worth Valley outlet sewer, to E. C. Dummel, 
$24,334, 

Bloomington, Ill.—Constructing the Or- 
chard Lane sewer, to Pat McDonald, Bloom- 
ington, Ill., $4,149. 

Glen Ellyn, Ill.—Constructing about 20 
miles of sewers, to the Marquette Constr. 
Co., 186 West Washington st., Chicago, IIl. 

Kankakee, Ill.—Constructing sewer system 
Nos. 101 and 103, to W. S. Lake. 

Plainfield, Ill—Constructing a complete 
a system to John Heggie, Joliet, IIl., 

Dubuque, Ia.—Constructing sanitary sewer 
in Kaufman ave., to C. B. McNamara & Co.. 
Dubuque, Ia. 

Louisville, Ky.—Constructing sewer on 
32nd st., to Henry Bickel & Co., about $30,000. 

St. Joseph, Mo.—Constructing sewer in 
District No. 119, to E. F. Mignery. 

St. Louis, Mo.—Constructing the McKenzie 
Place sewer, to Hoessken Bros., of Bellville, 
Mo., $34,756. 

Scotts Bluff, Neb.—A $12,000 bond issue 
for sewer construction has been voted. Bruce 
& Standevin, 206 Bee bldg., Omaha, Neb., 
engineers. 

Superior, Neb.—Constructing a sewerage 
system, to Meeker & Dobson, Lincoln, Neb. 

South Orange, N. J.—Constructing sewer- 
age system, to Pasquale Cestone, Montclair, 
N. J., $10,022. 

Buffalo, N. ‘Y.—Constructing sewers in 
Cambria st., to J. N. Fahning, $5,250. 

Rochester, N. Y.—Constructing the Comet 
st. sewer, to H. N. Cowles, $36,762; con- 
structing the Garrison ave., to William Sours, 
$42,502. 

Cincinnati, O.—Constructing sewers in 
Linwood ave., to Thomas T. Strack, Goodall 
bldg., Cincinnati, O., $14,174. 

Dayton, O.—Paving and constructing sew- 
ers in Burkhart ave., to E. M. Gephart. 
$41,605. 
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Oklahoma City, Okla.—Constructing an 
electrolytic sewage disposal plant, to J. A. 
McMahan and F. E, Bennett, $16,582. 

Ligonier, Pa.—Constructing sewerage sys- 
tem complete, including an ejector system, 
to William Jones, of Carnegie, Pa., $56,571. 

Philadelphia, Pa.—The following sewer 
contracts have been awarded: Hunting Park 
ave., to John L. Bockius, $10,000; Luzerne 
st, to John L. Bockius, $5,000; Cobb’s 
Creek intercepting sewer, to David Peoples, 
$30,000; 57th street extension, to Ryan & 
Kelly, $10,000; Frankfort intercepting sewers. 
to Donato Delite, $40,000; Pennypack Creek 
intercepting sewers, to John McNenemy,. $30.- 
000; Rock Run extension, to David Peoples, 
$30,000. 

Richmond, Va. 
sewer in South Richmond, to A. W. 
nard, $36,000. 

Kennewick, Wash.—Constructing a main 
trunk sewer, to M. Jennings, of Pasco, Wash. 


CONTEMPLATED WORK 

Union Springs, Ala.—A $30,000 bond issue 
for the construction of a sanitary sewer sys- 
tem has been voted. 

Fort Smith, Ark.—The construction of a 
filtration plant and the extensions of the 
pumping facilities, to cost about $97,000, is 
contemplated. 

Bakersfield, Cal.—City Engineer Greeley 
has prepared plans for a supplemental sewer 
system. 

Reedley, Cal.—The installation of a water 
works plant and a sewerage system is con- 
templated. 

Santa Maria, Cal.—A $75,000 bond issue 
for the construction of a sewerage system 
and the purchase of a sewerage farm has 


been voted. 

Tampa, Fla.—Alex. H. Twombly, 111 
Broadway, New York, N. Y., has been re- 
tained to prepare plans and estimates for a 
sewerage system for the city. 

Douglass, Ga.—A $10,000 bond issue for 
the construction of sewers has been voted. 

Savannah, Ga.—A $600,000 bond issue for 
the extension of the sewerage system has 
been voted. 

Wardner, Idaho.—The construction of a 
sewerage sy os to cost about $40,000 is con- 
templated. T. Jones, city clerk. 

Rockford, Th —city Engineer Main has 
prepared plans for a sewerage system in the 
North End to cost about $40,000. 

Saint Charles, Ill.—A bond issue for the 
construction of a sewerage system has been 
voted. 

East St. Louis, Ill—The East St. Louis 
Engineering Co. is preparing plans and esti- 
mates for a number of contemplated sewers 
and drainage ditches. 

Gary, Ind.—Arthur Mellen, former city en- 
gineer, has been retained to prepare plans 
for a. sewer on Ridge road to cost about 
$150,000. 

South Bend, Ind.—The construction of a 
trunk sewer on Michigan st. is contemplated. 

Belmond, Ia.—The city council will engage 
an engineer to make a survey Tor a sewerage 
system. 

Bowdle, Ia.—Complete water works and 
sewerage systems to cost about $13,600 are 
contemplated. 

Ottumwa, Ia.—Sewer construction to cost 
about $66,000 is contemplated for the next 
year. 

Lawrence, Kas.—The construction of three 
storm sewers to cost $17,300 is contemplated. 

Rayville, La.—W. H. Wright is preparing 
plans for the construction of a water works 
system and a sewerage system and an elec- 
tric light plant. 

Kalamazoo, Mich.—H. A. Johnson, city en- 
gineer, has prepared plans and estimates for 
a sewerage system to cost about $60,000. 

Stillwater, Minn.—The construction of 
sewer outlets to cost about $12,000 is contem- 
plated. L. W. Clark, city engineer. 


Constructing a main trunk 
May- 


Springfield, Mo.—A_ $100,000 bond issue for 
the improvement of the sewer system has 
been voted. 

St. Joseph, Mo.—An ordinance providing 
$40,000 for the South Park sewers has been 
passed. 

Gerring, Neb.—A $5,000 bond issue for the 
construction of a sewerage system has been 
voted. 

Yonkers, N. Y.—F. L. Cooper, city engineer, 
has prepared plans for constructing a sewer 
on Prescott st. 

Cleveland, O.—T, W. Platt, consulting en- 
gineer, is preparing an estimate of the cost 
of a sewage disposal plant. 

Salem, O.—The construction of a sewaga 
disposal plant to cost $55,000 is contem- 
plated. 

Aberdeen, S. D.—W. G. Potter, 205 Citi- 
zens’ Bank bldg., has prepared plans for the 
construction of a reinforced concrete reser- 
voir and complete sewer purification works. 

Nashville, Tenn.—The letting of a contract 
for a sewer in Pearl st. has been postponed. 

Austin, Tex.—The construction of a sewer- 
age system to cost about $200,000 is contem- 
plated, 

Dallas, Tex.—The board of city commis- 
sioners will within the next 30 days appoint 
a consulting engineer on the construction of 
a sewage disposal plant and water purifica- 
tion plant. 

Chase City, Va.—The construction of a 
complete sewerage system is contemplated. 

Edmonds, Wash.—City Engineer W. C. 
Bickford has prepared plans and estimates 
for a main trunk sewer to cost about $30,000. 

West Allis. Wis.—A bond issue of $18,000 
has been authorized for the purpose of con- 
structing sewers. 


WATER WORKS. 


BIDS REQUESTED. 
m. Furnish- 


Dubuque, Ia.—Jan. 22, 8 p 
ings and delivering one 2,000 gal. duplex act- 
ing, motor driven pump, at pumping station. 


Certified check $500. D. S. Stedman, supt.; 
R. P. Melendy, engr. 

Euclid, O.—Jan. 8. Constructing 6-inch 
water main on Canterbury Ave. Construct- 
ing 6-inch water main on Clarewood Ave.: 
constructing water main on Lake Road. F. 
N. Shoass, village clerk; F. A. Pease Engi- 
neering Co., Williamson bldg., Cleveland, O., 
eners. 

CONTRACTS AWARDED. 


Piedmont, Ala.—Constructing extensions to 
the water works system to J. E. McCreary 
Company, Empire bldg., Atlanta, Ga. 

Russellville, Ark.—Constructing a water 
works system complete to the Tonkawa Con- 
struction Co., of Kansas City, Mo., $50,000. 

Denver, Colo.—Constructing a 60-inch con- 
duit to complete the connecting system of 
the Denver Union Water Co., to McKay & 
Gettes, about $250,000. 

Rushville, Ill.—Constructing water works 
system complete to Des Moines Bridge and 
Iron Works, Des Moines, IIl., $30,986. 

Springfield, Ill—Constructing new pumping 
station complete, to Wm. M. Allen & Son, 
Peoria, Ill., $47,866. 

Audubon, Ia.—Constructing deep well at the 
city water works, to J. P. Keller, Artesian 
Well Co., of Chicago, Ill. 

Hill City, Kas.—Constructing a water 
works system and electric light plant, to 
eepene & Son of Jackson, Mich, about $50,- 

Armory, Miss.—Installing a water works 
system complete, to Long & Lewis of Besse- 
mer, Ala., $50,000. 

Pacific, Mo.—Constructing water works 
system complete, to James A. Prendle of 
Montgomery City, $12,940. Bid does not in- 
clude engine, pump, etc. 

Wilcox, Neb.—Constructing water works 
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plant, to the Des Moines Bridge & Iron Co., 
of Des Moines, Ia., $12,226. 

Hillsboro, N. D.—Constructing extensive 
improvements to the municipal water works 
system to the General Engineering Company 
of Fargo, N. D. 

Braggs, Okla.—Constructing a water works 
system, to the N. F. Sherman Machine & Iron 
Works, of Oklahoma City, Okla., $17,702. 

Rapid City, S. D.—Constructing about 5% 
miles of wooden water pipe to the Washing- 
ton Pipe & Foundry Co., of Tacoma, Wash. 

Port Arthur, Tex.—Constructing a 30-inch 
main to pipe water from Port Nethes, 12 
miles distance, to furnish 6,000 gallons of 
water per day, awarded to Lane and Bowler 
of Houston, Tex. 

Prince Rupert, B. C., Can.—Furnishing ma- 
terials on the Woodworth Water Project to 
Balfour, Guthrie Company, Central bldg., Se- 
attle, Wash., $53,111. 


CONTEMPLATED WORK. 


Alhambra, Cal.—The construction of a 
complete water works system is contemplated. 

Reedley, Cal.—The installation of a water 
works plant and a sewerage system is con- 
templated. 

Wray, Colo.—The construction of a muni- 
cipal water works plant is contemplated. 

Atlanta, Ga.—The installation of two ad- 
ditional pumping units at the water works 
pumping station has been recommended. 

Brownwood, Ga.—A $10,000 bond issue for 
the construction of a water works system has 
been voted. 

Cuthbert, Ga.—A bond issue for the con- 
struction of a water works system and an 
electric light plant has been voted. 

Douglass, Ga.—A $15,000 bond issue for 
light and water improvements has been voted. 

Creston, Idaho.—A $75,000 bond issue for 
the installation of a water works system has 
been voted. 

Ilo, Idaho.—Plans are being prepared by 
the Spokane Engineering Co., for the con- 
struction of a water works system to cost 
about $11,000. 

Pocatello, Idaho.—A bond issue for $270.- 
000 has been voted for the construction of 
a municipal water system. 

Moline, Ill.—Bids were received for the con- 
struction of a filtration plant at Arsenal Is- 
land, but were rejected. New bids will be 
asked on the works which is estimated at 
$30,000. 

Bowdle, Ia.—Complete water works and 
sewerage system to cost about $13,6000 are 
contemplated. 

Russel, Ky.—A $75,000 bond issue for the 
construction of a water works system has 
been voted. 

Covington, La.—The construction of a mu- 
nicipal water works system is contemplated. 

Rayville, La.—W. H. Wright is preparing 
plans for the construction of a water works 
system, a sewerage system and an electric 
light plant. 

Baraga, Mich.—The installation of a mu- 
nicipal water works plant is contemplated. 

Farmington, Mich.—A $15,000 bond issue 
for the installation of a water works system 
has been voted. 

Standish, Mich.—C. F. Hall has purchased 
the electric light plant and water works and 
will erect a new power plant. 

Glenwood, Minn.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

New Duluth, Minn.—The construction of an 
independent water supply system for New 
Duluth and Gary is contemplated. 

Glenwood, Minn.—A $15,000 bond issue for 
the installation of a water works system has 
been voted. 

Mountain Grove, Mo.—A bond issue for the 
construction of a water works system has 
been voted. Address Mayor Candler. 

Sidney, Mont.—The Commercial Club de- 
sires to secure prices on air pressure water 


system. William Combes, chairman of com- 
mittee. 

Benkelman, Neb.—A municipal water 
works system to cost about $12,000 is con- 
templated. 

Tecumseh, Neb.—Improvements to the 
water works system to cost about $29,000 in- 
cluding a new concrete reservoir are contem- 
plated. 

Argyle, N. Y.—A $12,500 bond issue for the 
construction of a water works system has 
been voted. 

Hudson Falls, N. Y.—A $175,000 bond is- 
sue for the construction of a gravity water 
works system has been voted. 

Akron, O.—The city has voted to purchase 
the Akron water company’s plant, and con- 
struct extensions, $815,000. 

Springfield, O.—Improvements to the water 
works pumping plant are contemplated. 
George Cotter, supt. 

Inola, Okla.—The constructing of a water 
works system to cost about $19,000 is con- 
templated. 

Noble, Okla.—An $8,000 bond issue for the 
installation of a water works system has 
been voted. 

Worthington, Okla.—A $20,000 bond issue 
for the installation of a water works sys- 
tem has been voted. 

Chamberlain, S, D.—A $20,000 bond issue 
for the construction of a water works pump- 
ing station has been voted. 

Cookeville, Tenn.—A $30,000 bond issue for 
extending the water works and electric light 
system has been voted. 

Trenton, Tenn.—Constructing water works 
extension, to the Allen Engineering Co., Ex- 
change bldg., Memphis, ‘Tenn. 

Aransas Pass, Tex.—A $15,000 bond issue 
for the construction of a water works system 
has been voted. 

Brownwood, Tex.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

Chase City, Virginia.—The construction of 
a municipal water works system is contem- 
plated. 

Dayton, Va.—A bond issue for the installa- 
tion of a water works system has been voted. 

Asotin, Wash.—Laying water mains and 
constructing reservoir, to W. H. Mitchell, Se- 
attle, Wash., $23,408. 

Granger, Wash.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

Fox Lake, Wis.—A $20,000 bond issue for 
the construction of a water works system has 
been voted. 

BRIDGES. 


BIDS REQUESTED. 
San Luis Obispo, Cal.—Feb., 5. 


Construct- 
ing a steel highway bridge over the Santa 
Maria River. F. Rodrigues, clerk. 

Santa Barbara, Cal.—Feb. 5. Constructing 
steel highway bridge over the Santa Maria 
River. S. J. Rodrigues, clerk of San Luis 
Obispo County. 

Trinidad, Cal.—Jan. 5. 
foot bridge across Canyon Delatua. 
Harlan, chairman. 

Grundy Center, Ia.—Jan. 3. Furnishing 
material for bridge construction during 1912 
as follows: Steel bridges, reinforcing iron 
for concrete bridges, bridge lumber and pil- 
ings, construction work on bridges as above 
noted. P. G. Ensminger, county auditor. 

New Hampden, Ia.—Jan. 4, 6 p. m. Con- 
structing 10 reinforced concrete bridges. E. 
S. Malloy, county auditor. 

Biloxi, Miss.—Jan. 1. Constructing Patten 
bridge across the Little Biloxi River. S. S. 
Hewes, clerk. 

Goldsboro, N. C. gan. 3, 12 m. Con- 
structing an 80-foot steel bridge over the 
Little River. Certified check -$300. C. D. 
McKinney, chairman executive committee. 
state hospital. 


Constructing a 50- 
D. KF. 
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Washington, D. C.—The construction of a 
reinforced concrete bridge over Kentucky 
Creek. Ed Elliott, county clerk, 

York, Fa.—Jan. 9. Constructing all wood- 
en bridges in the county of York during 1912. 
H. S. Chapin, county clerk. 

San Juan, Porto Rico.—Jan. 15, 10 a. m. 
Constructing a 108-foot steel pony truss high- 
ee P. Warren Allen, supt. of public 
works. 


CONTRACTS AWARDED. 

Fresno, Cal.—Constructing 4 bridges to R. 
S. Ball, $8,000. 

Los Angeles, Cal.—Constructing 7th St. 
bridge, to Merterneau Bridge and Construc- 
tion Co., $7,490. 

Modesto, Cal.—Constructing the Ridon 
bridge trestle, to the Pacific Construction Co.. 
$5,893, 

Jacksonville, Fla.—Constructing reinforced 
concrete bridge over Trout Creek, to W 
Kierman & Co., Milwaukee, Wis., $14,200. 

Petersburg, Ind.—Constructing the Porters- 
ville bridge to the Vincennes Bridge and Iron 
Co., of Vincennes, Ind., $16,444. 

Newcastle, Ind.—Constructing several 
small bridges and concrete culverts, to P. J. 
& H, F. Burk, Newcastle, Ind. 

La Porte, Ind.—Constructing the Swaby 
bridge, to the Rochester Bridge Co., Roches- 
ter, Ind. 

Audubon, Ia.—Constructing three concrete 
bridges, to Ward & Weighton, of Audubon. 

Burlington, Ia.—Constructing a number of 
small steel bridges, to the Clinton Bridge Co., 
Clinton, Ia. 

Emporia, Kas.—Constructing a steel super- 
structure for three bridges, to D. H. Young, 





Lawrence, Kas. 
Baton Rouge, La.—Constructing bridge 
over the Comite river in the Greenwell 


Springs Road, to F. Hasie, Jr., Dallas, Tex. 

Minneapolis, Minn.—Constructing steel 
bridge across the Snake river between Elmore 
and Owyhee counties, to the Minneapolis 
Minn., $26,674. 

Vicksburg, Miss.—Constructing a concrete 
arched bridge over the Glass Bayou, to the 
Roberts Construction Co., $14,999. 

Kansas City, Mo.—Constructing a viaduct 
on McGee St.. to W. P. Carmichael Construc- 
tion Co., $40,000 

Kansas City, Mo.—Constructing the Camp- 
bell St., viaduct across the Belt iine, to J. J. 
O’Heron, about $90,000. 

Dundee, N. Y.—Constructing an iron bridge 
on the Pre-Emption Road, to the Lane Bridge 
Co., of Painted Post, N. Y. 

Harisburg, Pa.—Constructing a _ bridge 
across the Swatara Creek, to G. W. Ensign, 
$11,258. 

Aberdeen, S. D.—Constructing 5 bridges in 
Brown County, to A. Y. Bayne Co., of Minne- 
apolis, Minn. 

Gonzales, Tex.—Constructing 2 steel brid- 
ges, to the Gonzales Bridge and Iron Works. 

Norfolk, Va.—Paving Church St. with Bel- 
giam block, to Perry W. Ruth & Co., Norfolk, 
Va. 

Connelly, Wash.—Constructing a_ bridge 
across the Okanogan river, to the Graff Con- 
struction Co., Seattle, Wash., $5,000. 

Davenport, Wash.—Constructing 6_ steel 
bridges, five 40-foot spans and one 100-foot 
span, to the Coast Bridge Co., of Portland, 
Ore. 

Kent, 
bridge, 
Seattle, 








Wash.—Constructing 133-foot steel 
to the Washington Engineering Co., 
Wash. 
CONTEMPLATED WORK. 
Bakersfield, Cal.—County Surveyor 3uff- 
ington has been authorized: to construct a 
concrete bridge over the Kern river at Ches- 
ter Ave., to cost about $75,000. 


Grand Junction, Colo.—County surveyor 


Fisk has prepared plans for the construction 
of a bridge at Main St. 
Nowata, 


Okla.—Jan. 15. Constructing a 
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bridge between Georgetown and Washington 
to cost about $275,000 is contemplated. P. 
T. Bailey, Jr., engineer of bridges, D. C. 

Freeport, Ill.—The construction of a bridge 
at the foot of Spring St. is contemplated. 

Waukegan, Ill.—An estimate of $81,000 for 
the construction of the South Genesee St. 
bridge submitted by Westcott & Rouneubert 
has been rejected and a new estimate will be 
asked. 

Toledo, Ill—The construction of a _ rein- 
forced concrete bridge to replace one de- 
stroyed by a cyclone is contemplated. Esti- 
mated cost, $12,000. 

Council Bluffs, Ia.—The construction of a 
concrete bridge at Main St., is contemplated. 
E. S. Simon, city engr. 

Vassar, Mich.—A $10,000 bond issue for 
the construction of a bridge across the Cass 
river at Huron Ave. has been voted. 

Bemidji, Minn.—The construction of a 
bridge across the Mississippi river is contem- 
plated. 

Minneapolis, Minn.—The construction of a 


bridge between the villages of Orono -and 
Minnetonka to cost about $30,000 is con- 
templated. 


Kansas City, Mo.—Louis R. Ash, city engi- 
neer has submitted plans for the construction 
of a bridge over the McGee St. traffic way at 
26th St., estimated cost, $15,000. 

Roxwell, N,. Mex.—The construction of a 
steel bridge across the South Berrendo river 
to cost about $6,000 is contemplated. 

ol Reno, Okla.—The construction of a 
bridge near Darlington is contemplated. 

Cleburne, Tex.—A $178,000 bond issue for 
the purchase and maintenance of the water 
works system has been voted. 

Bellairs, W. Va.—The construction of a 
bridge across Pinch Run is contemplated. 


STREET LIGHTING. 


CONTRACTS AWARDED. 
Kansas City, Mo.—The following lighting 
contracts have been awarded: Furnishing 


3,500 poles to the Be-R Electrical Co., Kan- 
sas City, Mo., $26,642; furnishing 75 miles 
S wire, to the American Steel & Wire Co., 
$37,854. 

Philadelphia, Pa.—The Philadelphia Elec- 
tric Co., submitted the only bid for street 
lighting for the coming year, $1,336,287. 


CONTEMPLATED WORK. 
Glendale, Cal.—The city has purchased the 


Glendale Light & Power Co. plant and are 
planning lighting extension. Purchase price, 
$55,000. 


Tampa, Fla.—The installation of an orna- 
mental lighting system on Franklin St., is 
contemplated. 

Cuthbert, Ga.—A bond 
struction of a water works system and 
electric light plant has been voted. 

Douglass, Ga.—A $15,000 bond issue for 
light and water improvements has been voted. 

Manchester, Ga.—A $15,000 bond issue for 
the construction of a municipal electric light 
plant has been voted. 

Twin Falls, Idaho.—The installation of : 
small number of cluster iighting standard: 
is contemplated. City clerk. 

Champaign, Ill.—A $35,000 bond issue for 
the installation of a street lighting system 
has been voted. A private corporation will 
furnish the current. 

Springfield, Ill.—The Springfield 
Co. has been instructed to install 
lights on So. 4th St. 

Peoria, Il1l.—Mayor Woodruff is investigat- 
ing the street lighting situation. 

Galva, Ia.—A bond issue for the construc- 
tion of an electric light plant has been voted. 

Pana, Ia.—The installation of a boulevard 
lighting system is contemplated. 

McCune, Kas.—The construction of a 
nicipal light plant is contemplated. 





issue for the con- 
an 
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to the Des Moines Bridge & Iron Co., 
of Des Moines, Ia., $12,226. 

Hillsboro, N. D.—Constructing extensive 
improvements to the municipal water works 
system to the General Engineering Company 
of Fargo, N. D. 

Braggs, Okla.—Constructing a water works 
system, to the N. F. Sherman Machine & Iron 
Works, of Oklahoma City, Okla., $17 702 

Rapid City, S. D. 
miles of wooden water pipe to the W oahinn- 
ton Pipe & Foundry Co., of Tacoma, Wash. 

Port Arthur, Tex. —Constructing a 30-inch 
main to pipe water from Port Nethes, 12 
miles distance, to furnish 6,000 gallons of 
water per day, awarded to Lane and Bowler 
of Houston, Tex. 

Prince Rupert, B. C., Can.—Furnishing ma- 
terials on the Woodworth Water Project to 
Balfour, Guthrie Company, Central bldg., Se- 


plant, 





attle, Wash., $53,111 
CONTEMPLATED WORK 
Alhambra, Cal.—The construction of a 


complete water works system is contemplated. 

Reedley, Cal.—The installation of a water 
works plant and a sewerage system is con- 
templated. 

Wray, Colo.—The construction of a muni- 
cipal water works plant is contemplated. 
installation of two ad- 
ditional pumping units at the water works 
pumping station has been recommended. 

Brownwood, Ga.—A $10,000 bond issue for 
the construction of a water works system has 
been voted. 

Cuthbert, Ga.—A bond issue for the con- 








struction of a water works system and an 
electric light plant has been voted. 
Douglass, Ga.—A $15,000 bond issue for 


light and water improvements has been voted. 

Creston, Idaho.—A $75,000 bond issue for 
the installation of a water works system has 
been voted. 

Ilo, Idaho.—Plans are being prepared by 
the Spokane Engineering Co., for the con- 
struction of a water works system to cost 
about $11,000. 

Pocatello, Idaho.—A bond issue for $270.- 
000 has been voted for the construction of 
a municipal water system. 

Moline, Ill.—Bids were received for the con- 
struction of a filtration plant at Arsenal Is- 
land, but were rejected. New bids will be 
asked on the works which is estimated at 
$30,000. 

Bowdle, Ia.—Complete water works and 
sewerage system to cost about $13,6000 are 
contemplated. 

Russel, Ky.—A $75,000 bond issue for the 
construction of a water works system has 
been voted. 

Covington, La.—The construction of a mu- 
nicipal water works system is contemplated. 

Rayville, La.—W. H. Wright is preparing 
plans for the construction of a water works 
system, a sewerage system and an electric 
light plant. 

Baraga, Mich.—The installation of a mu- 
nicipal water works plant is contemplated. 

Farmington, Mich.—A $15,000 bond issue 
for the installation of a water works system 
has been voted. 

Standish, Mich.—C. F. Hall has purchased 
the electric light plant and water works and 
will erect a new power plant. 

Glenwood, Minn.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

New Duluth, Minn.—The construction of an 
independent water supply system for New 
Duluth and Gary is contemplated. 

Glenwood, Minn.—A $15,000 bond issue for 
the installation of a water works system has 
been voted. 

Mountain Grove, Mo.—A bond issue for the 
construction of a water works system has 
been voted. Address Mayor Candler. 

Sidney, Mont.—The Commercial Club de- 
water 





sires to secure prices on air pressure 


system. William Combes, chairman of com- 
mittee. 

Benkelman, Neb.—A municipal water 
works system to cost about $12,000 is con- 
templated. 


Tecumseh, Neb.—Improvements to. the 
water works system to cost about $29,000 in- 
cluding a new concrete reservoir are contem- 
plated. 

Argyle, N. 
construction of a 
been voted. 

Hudson Falls, N. Y.—A $175,000 bond is- 
sue for the construction of a gravity water 
works system has been voted. 

Akron, O.—The city has voted to purchase 
the Akron water company’s plant, and con- 
struct extensions, $815,000. 

Springfield, O.—Improvements to the water 
works pumping plant are contemplated. 
George Cotter, supt. 

Inola, Okla.—The constructing of a water 
works system to cost about $19,000 is con- 
templated. 

Noble, Okla.—An $8,000 bond issue for the 


Y.—A $12,500 bond issue for the 
water works system has 





installation of a water works system has 
been voted. 
Worthington, Okla.—A $20,000 bond issue 





for the installation of a 
tem has been voted. 

Chamberlain, S, D.—A $20,000 bond issue 
for the construction of a water works pump- 
ing station has been voted. 

Cookeville, Tenn.—A $30,000 bond issue for 
extending the water works and electric light 
system has been voted. 

Trenton, Tenn.—Constructing water 
extension, to the Allen Engineering Co., 
change bldg., Memphis, Tenn. 

Aransas Pass, Tex.—A $15,000 bond issue 
for the construction of a water works system 
has been voted. 

Brownwood, Tex.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

Chase City, Virginia.—The construction of 
a municipal water works system is contem- 
plated. 

Dayton, Va.—A bond issue for the installa- 
tion of a water works system has been voted. 

Asotin, Wash.—Laying water mains and 
constructing reservoir, to W. H. Mitchell, Se- 
attle, Wash., $23,408. 

Granger, Wash.—A $15,000 bond issue for 
the construction of a water works system has 
been voted. 

Fox Lake, Wis.—A $20,000 bond issue for 
the construction of a water works system has 
been voted. 


water works sys- 


works 
Ex- 





BRIDGES. 
BIDS REQUESTED. 


San Luis Obispo, Cal.—Feb. 5. Construct- 
ing a steel highway bridge over the Santa 
Maria River. F. Rodrigues, clerk. 

Santa Barbara, Cal.—Feb. 5. Constructing 
steel highway bridge over the Santa Maria 
River. S. J. Rodrigues, clerk of San Luis 
Obispo County. 

Trinidad, Cal. 5. Constructing a = 
foot bridge across go Delatua. D. 
Harlan, chairman. 

Grundy Center, Ia.—Jan. 3. 
material for bridge construction during 1912 
as follows: Steel bridges, reinforcing iron 
for concrete bridges, bridge lumber and pil- 
ings, construction work on bridges as above 
noted. P. G. Ensminger, county auditor. 

New Hampden, Ia. p. m. Con- 
structing 10 reinforced concrete bridges. E. 
S. Malloy, county auditor. 

Biloxi, Miss.—Jan. 1. Constructing Patten 
bridge across the Little Biloxi River. S. S. 
Hewes, clerk. 

Goldsboro, N. C. 





Furnishing 











Jan. 3, 12 m. Con- 
structing an 80-foot steel bridge over the 
Little River. Certified check .$300. C. D. 
McKinney, chairman executive committee. 
state hospital. 

















IMPROVEMENT AND 


Washington, D. C.—The construction of a 
reinforced concrete bridge over Kentucky 
Creek. Ed Elliott, county clerk, 

York, Pa.—Jan. 9. Constructing all wood- 
en bridges in the county of York during 1912. 
H. S. Chapin, county clerk. 

San Juan, Porto Rico.—Jan. 15, 10 a. m. 
Constructing a 108-foot steel pony truss high- 
ee P. Warren Allen, supt. of public 
works. 


CONTRACTS AWARDED. 

Fresno, Cal.—Constructing 4 bridges to R. 
S. Ball, $8,000. 

Los Angeles, Cal.—Constructing 7th St. 
bridge, to Merterneau Bridge and Construc- 
tion Co., $7,490. 

Modesto, Cal.—Constructing the Ridon 
bridge trestle, to the Pacific Construction Co.. 
$5,893, 

Jacksonville, Fla.—Constructing reinforced 
concrete bridge over Trout Creek, to W. B. 
Kierman & Co., Milwaukee, Wis., $14,200. 

Petersburg, Ind.—Constructing the Porters- 
ville bridge to the Vincennes Bridge and Iron 
Co., of Vincennes, Ind., $16,444. 

Newcastle, Ind.—Constructing several 
small bridges and concrete culverts, to P. J. 
& H, F. Burk, Newcastle, Ind. 

La Porte, Ind.—Constructing the Swaby 
bridge, to the Rochester Bridge Co., Roches- 
ter, Ind. 

Audubon, Ia.—Constructing three concrete 
bridges, to Ward & Weighton, of Audubon. 

Burlington, Ia.—Constructing a number of 
small steel bridges, to the Clinton Bridge Co., 
Clinton, Ia. 

Emporia, Kas.—Constructing a steel super- 
structure for three bridges, to D. H. Young, 
Lawrence, Kas. 

Baton Rouge, La.—Constructing bridge 
over the Comite river in the Greenwell 
Springs Road, to F. Hasie, Jr., Dallas, Tex. 

Minneapolis, Minn.—Constructing steel 
bridge across the Snake river between Elmore 
and Owyhee counties, to the Minneapolis 
Minn., $26,674. 

Vicksburg, Miss.—Constructing a concrete 
arched bridge over the Glass Bayou, to the 
Roberts Construction Co., $14,999. 

Kansas City, Mo.—Constructing a viaduct 
on McGee St.. to W. P. Carmichael Construc- 
tion Co., $40,000 

Kansas City, Mo.—Constructing the Camp- 
bell St., viaduct across the Belt tine, to J. J. 
O’Heron, about $90,000. 

Dundee, N. ¥Y.—Constructing an iron bridge 
on the Pre-Emption Road, to the Lane Bridge 
Co., of Painted Post, N. Y. 

Harisburg, Pa.—Constructing a _ bridge 
across the Swatara Creek, to G. W. Ensign, 
$11,258. 

Aberdeen, S. D.—Constructing 5 bridges in 
Brown County, to A. Y. Bayne Co., of Minne- 
apolis, Minn. 

Gonzales, Tex.—Constructing 2 steel brid- 
zes, to the Gonzales Bridge and Iron Works. 

Norfolk, Va.—Paving Church St. with Bel- 
giam block, to Perry W. Ruth & Co., Norfolk, 














Va. 

Connelly, Wash.—Constructing a _ bridge: 
across the Okanogan river, to the Graff Con- 
struction Co., Seattle, Wash., $5,000. 

Davenport, Wash.—Constructing 6_ steel 
bridges, five 40-foot spans and one 100-foot 
of Portland, 


span, to the Coast Bridge Co., 
Ore. 

Kent, Wash.—Constructing 133-foot steel 
bridge, to the Washington Engineering Co., 
Seattle, Wash. 

CONTEMPLATED WORK. 

Bakersfield, Cal.—County Surveyor 3uff- 
ington has been authorized to construct a 


concrete bridge over the Kern river at Ches- 
ter Ave., to cost about $75,000. 


Grand Junction, Colo.—County surveyor 


Fisk has prepared plans for the construction 
of a bridge at Main St. 
Jan. 


Nowata, Okla. 15. 





Constructing a 
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bridge between Georgetown and Washington 
to cost about $275,000 is contemplated. P. 
T. Bailey, Jr., engineer of bridges, D. C. 

Freeport, Ill.—The construction of a bridge 
at the foot of Spring St. is contemplated. 

Waukegan, Ill.—An estimate of $81,000 for 
the construction of the South Genesee St. 
bridge submitted by Westcott & Rouneubert 
has been rejected and a new estimate will be 
asked. 

Toledo, Ill—The construction of a rein- 
forced concrete bridge to replace one de- 
stroyed by a cyclone is contemplated. Esti- 
mated cost, $12,000. 

Council Bluffs, Ia.—The construction of a 
concrete bridge at Main St., is contemplated. 
E. S. Simon, city engr. 

Vassar, Mich.—A $10,000 bond issue for 
the construction of a bridge across the Cass 
river at Huron Ave. has been voted. 

Bemidji, Minn.—The construction of a 
bridge across the Mississippi river is contem- 
plated. 

Minneapolis, Minn.—The construction of a 
bridge between the villages of Orono -and 
Minnetonka to cost about $30,000 is con- 
templated. 

Kansas City, Mo.—Louis R. Ash, city engi- 
neer has submitted plans for the construction 
of a bridge over the McGee St. traffic way at 
26th St., estimated cost, $15,000. 

Roxwell, N, Mex.—The construction of a 
steel bridge across the South Berrendo river 
to cost about $6,000 is contemplated. 

El Reno, Okla.—The construction of a 
bridge near Darlington is contemplated. 

Cleburne, Tex.—A $178,000 bond issue for 
the purchase and maintenance of the water 
works system has been voted. 

Bellairs, W. Va.—The construction of a 
bridge across Pinch Run is contemplated. 





STREET LIGHTING. 


CONTRACTS AWARDED. 

Kansas City, Mo.—The following lighting 
contracts have been awarded: Furnishing 
3,500 poles to the Be-R Electrical Co., Kan- 
sas City, Mo., $26,642; furnishing 75 miles 
of wire, to the American Steel & Wire Co., 
$37,854. 

Philadelphia, Pa.—The Philadelphia Elec- 
tric Co., submitted the only bid for street 
lighting for the coming year, $1,336,287. 


CONTEMPLATED WORK. 

Glendale, Cal.—The city has purchased the 
Glendale Light & Power Co. plant and are 
planning lighting extension. Purchase price, 
$55,000. 

Tampa, Fla.—The installation of an orna- 
mental lighting system on Franklin St., is 
contemplated. 

Cuthbert, Ga.—A bond 
struction of a water works system and 
electric light plant has been voted. 

Douglass, Ga.—A $15,000 bond issue for 
light and water improvements has been voted. 

Manchester, Ga.—A $15,000 bond issue for 
the construction of a municipal electric light 
plant has been voted. 

Twin Falls, Idaho.—The installation of a 
small number of cluster jighting standards 
is contemplated. City clerk. 

Champaign, Ill.—A $35,000 bond issue for 
the installation of a street lighting system 
has been voted. A private corporation will 
furnish the current. 

Springfield, Ili—The Springfield 
Co. has been instructed to install 
lights on So. 4th St. 

Peoria, Ill—Mayor Woodruff is investigat- 
ing the street lighting situation. 

Galva, Ia.—A bond issue for the construc- 
tion of an electric light plant has been voted. 

Pana, Ia.—The installation of a boulevard 
lighting system is contemplated. 

McCune, Kas.—The construction of a 
nicipal light plant is contemplated. 





issue for the con- 
an 
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Kas.—A $5,000 bond issue for the 
an electric light plant has 


Perry, 
construction of 
been voted. 

Rayville, La.—W. H. Wright is preparing 
plans for the construction of a water works 
system and a sewerage system and an electric 
light plant, 

Leominster, Mass.—The replacing of 115 
are lamps by 575 tungsten lamps is contem- 
plated. The Leominster Electric Light and 
Power Co. 

Standish, Mich.—C. F. Hall has purchased 
the electric light plant and water works, and 
will erect a new power plant. 

Kansas City, Mo.—The question of adopt- 
ing a design for an ornamental street light 
standard is being discussed by three commit- 
tees, which are as folows: Commercial Club, 
H. R. Ennis, S. Jenkins, W. A. Repp; The 
City, Frank B, Askew, D. H. Talbot; The 
Kansas City Ad Club, L. H. Scurlock and W. 
M. Hawkins. 

Devil’s Lake, N. D.—A $33,000 bond issue 
for the construction of a municipal lighting 
plant has been enjoined. 

Cincinnati, O.—The Union Gas & Elec- 
tric Co. have been instructed to provide gas 
lamps for Parker Ave. 

Salem, Ore.—The construction of a munici- 
pal electric light plant to cost about $20,000 
is contemplated. 

Charleroi, Pa.—A franchise has been 
granted to the West Penn Electric Co., for 
lighting the streets for a period of five years. 

Woodbury, Pa.—The construction of a mu- 
nicipal electric light plant is contemplated. 

Flandreau, S. D.—A franchise for the con- 
struction of a street lighting system has 
been voted. 

Cookerville, Tenn.—A $30,000 bond issue 
for extending the water works and electric 
light system has been voted. 

Greenville, Tex.—A franchise for construct- 
ing and operating an electric light plant has 
been awarded to J. M. Carsey, W. J. Simpson 
and J. P. Simpson of Kausman, Tex. 

Murray, Utah.—City council has decided to 
install fifty new street lamps, at a cost of 
about $1,000. 

Tremonton, Utah.—The installation of elec- 
tric street lights, with power furnished by 
the Utah Idaho Sugar Co., is contemplated. 

Castle Rock, Wash.—The Castle Rock Light 
and Power Co, has been incorporated for 
$250,000 by A. E, Braden, H. B. Davis, and 
I. W. Selden. 

Fond du Lac, Wis.—The city is preparing 
to install a municipal electric light plant at 
the termination of the present lighting con- 
tract on April 1, 1913. 

Harrison, Ont., Can.—The installation of an 
— street lighting system is contem- 
plated. 











FIBRE APPARATUS. 


CONTEMPLATED WORK. 


Gadsden, Ala.—The purchase of additional 
fire apparatus and the installation of a fire 
alarm system is contemplated. 

Folsom City, Cal.—The purchase of motor 
fire apparatus i.as been recommended, 

Riverside, Cal.—The purchase of motor fire 
apparatus to cost about $10,000 is contem- 
plated. 

Fort Collins, Colo.—The purchase of: motor 
fire apparatus is contemprated. 

New Haven, Conn.—The purchase and in- 
stallation of a fire alarm system is contem- 
plated. 

St. Petersburg, Fla.—The purchase of an 
automobile fire truck is conremplated. 

Augusta, Ga.—The installation of an auto 
fire company for Summerville is contem- 
plated. 

Cedartown, Ga.—The purchase of automo- 
bile fire apparatus is being considered. 

Freeport, Ill.—The purchase of motor fire 
apparatus is contemplated, 





Columbus, Ind.—The city is contemplating 
sewer construction to cost about $40,000. 

Indianapolis, Ind.—A complete reorganiza- 
tion of the Indianapolis Fire department with 
the installation of motor apparatus in the 
outskirts is being planned by William E. 
Davis, president of the beard of safety and 
Fire Chief Coots. 

Mason City, Ia.—A $24,000 bond issue for 
fire department improvements has been voted. 

Auburn, Maine.—The purchase of a hook 
and ladder truck is contemplated. 

Everett, Mass.—The sum of $5,500 for the 
purchase of a motor fire truck has been voted. 

Lynn, Mass.—The purchase of two automo- 
bile chemical wagons is contemplated. 

Wakefield, Mass.—The purchase of motor 
combination chemical and hose truck is con- 
templated. 

Winona, Minn.—The purchase of an auto- 
mobile fire truck is contemplated. 

Red Lodge, Mont.—The purchase of an au- 
tomobile fire engine is contemplated. 

Albuquerque, N. Mex.—The purchase of a 
triple combination motor fire engine is con- 
templated. 

Troy, N. Y. 
system to cost 
plated. 

Bellfield, N. D.—A $10,000 bond issue for 
fire apparatus and other improvements has 
been voted. 

Massillon, 0O.—An $8,000 bond issue for the 
purpose of converting horse drawn fire equip- 
ment into automobile apparatus has_ been 
voted. 

Mercer, Pa.—A franchise has been granted 
to the Mercer County Electric Light and Heat 
Co., to operate an electric light plant in the 
village. 

West Chester, Pa.—The purchase of motor 
fire apparatus is contemplated. 

Pasco, Wash.—The purchase of a steam fire 
engine to cost about $1,350 is contemplated. 

Spokane, Wash.—Bond to the amount of 
$100,000 for the purchase of additional fire 
apparatus has been recommended. 

Wenatchee, Wash.—The installation of a 
complete fire alarm system is contemplated. 

Manitowoc, Wis.—The installation of motor 
fire apparatus has been recommended. 

Milwaukee, Wis.—Commissioner Briggs of 
the Board of Public Works has recommended 
the purchase of automobile fire apparatus for 
station Number 1. 

Waukesha, Wis.—The purchase of a fire 
engine is contemplated. 

Victoria, B. C., Can.—The purchase of an 
automobile for the use of the fire chief to 
cost about $35,000 is contemplated. 











Extensions to the fire alarm 
about $40,000 are contem- 





GARBAGE DISPOSAL, STREET CLEAN- 
ING AND SPRINKLING. 





CONTRACTS AWARDED. 


Indianapolis, Ind. temoving and dispos- 
ing of garbage for a period of 6 years to 
Jesse P. Moorman, of Winchester, Ind. 


CONTEMPLATED WORK. 


Detroit, Mich.—The city is contemplating 
the construction of a garbage incinerating 
plant. Commissioner Haarer, 

Hamilton, O.—The public service depart- 
ment has been authorized to advertise for 
bids for the removal of the city garbage for 
a period of 10 years. 

Oklahoma City, Okla.—The city clerk has 
been authorized to advertise for bids for the 
construction of a 50-ton incinerator plant for 
which about $24,000 is available. 

Connellsville, Pa.—A 10 year franchise has 
been granted to the Connellsville Garbage 








and Fertilizer Co. for the purpose of con- 
structing a municipal garbage disposal plant. 

Homestead, Pa.—The city has voted to pro- 
vide for the collection and disposal of garb- 
age by the municipality. 














